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A 1,000,000-Ib-per-hr deaerating feedwater heater 
mounted on its storage tank, just after passing its hydro- 
static test in the Elliott shops. This is one of six similar 


units for an important utility. 


4@ The latest design Eliiott tray-type deaerating heater. 
This one is the multiple tray compartment type, designed 
to deliver water with commercial zero oxygen content. 








Back of ELLIOTT 
Deaerating Heaters 
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In discussing deaeration problems with your Elliott sales 
engineer, you are getting the cooperation of an expert, 
factory-trained from the ground up in every aspect of 
deaeration, familiar with its principles as established step by 
step from Elliott's first pioneering unit of a generation ago, 
to the present space-saving, easily serviced design. 

But that isn’t all — 

Spotted in strategically selected centers all over the country, 


are a corps of Elliott field service men, thoroughly capable in 


the diagnosing of operating difficulties and in their correction. 


Beyond this, trained personnel in the home shops in Jeannette, 


Pennsylvania, stand ready when needed to travel to a 


trouble-spot as fast as the swiftest airplane can get them there. 


So— when it’s a deaeration problem, either a projected installation 
or the servicing of one already operating, pick up the phone and call 
your Elliott sales engineer. Or if more convenient write or wire 
Elliott Company, Deaerator and Heater Department, Jeannette, Pa. 
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How to Figure the cost 
of STEAM TRAPS } 


1. PRICE—you get a lot of trap for your é er Sener 
money when you buy an Armstrong: big 
Capacity in small size; the long-lasting 
mechanism in traps for low and medium 
pressures is identical in design, workman- 
ship and materials, to that in traps for 

900 degrees, 950 Ibs. pressure! = oe 


2. INSTALLATION— Armstrong gives you a 
choice of body styles to save installation 


labor and pipe fittings. Full Facts In 
3. MAINTENANCE—Armstrong traps last longer! FREE Catalog J 


You save labor, parts cost and downtime. Freedom Catalog J, also an 


from leakage saves fuel. ee ger _— RIGHT ANGLE 
ook on concen- CONNECTIONS 


Divide total trap cost by the life of the trap to get sate drainage, 

costs per year—this is where Armstrong traps really oS oe fs 
cian sel A an S 6 “ted and capacities of ™ * 
shine. Call your Armstrong Representative for the Armstrong traps. It te 


traps you need now, or write: tells how to select Se _. 


traps; how to make < 


ARMSTRONG MACHINE WORKS hook-ups; how to 
810 Maple Street ¢ Three Rivers, Michigan trouble-shoot. Send BUILT-IN STRAINER 
for a copy today. 
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Chained 


TAINLESS 


2 ar 
=) ie STEAM TRAP CHECK LIST 





| HARDENED CH 
' 


Hardened chrome steel valve and seat? 





All other parts stainless stee!? 





Long-lasting “frictionless” leverage? 





Self-cleaning, non-clogging operation? 





Choice of body styles? 


STAINLESS 
STEEL bucket 








Available with built-in strainers? 


—— WROUGHT IRON 
inter ty 





Available with internal check valves? 


ONLY TWO 
MOVING PARTS! ° 
“FRICTIONLESS” 40 years inverted bucket trap experience? 
LEVERAGE 
AUILT TO LAST 
AND LAST! Guaranteed unconditionally to satisfy? 
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© PUBLIC SERVICE Electric and 
Gas Co. has announced the start of 
construction of a new electric gen- 
erating station in Linden, N. J. Lo- 
cated on a 120-acre tract adjacent to 
the Bayway Refinery of the Esso 
Standard Oil Co., the new station 
will provide additional power for the 
entire Public Service system and will 
also furnish the electrical and steam 
needs of the refinery, which will sup- 
ply fuel for the station by pipe line. 
First turbine generator, capable of 
producing 225,000 kw, is scheduled 
for operation early in 1957 and will 
be followed by a second machine of 
similar size in the fall of that year 
Other units will be added as needed, 
the property being large enough for 
the addition of four more units. 
Included in the design of the new 
equipment are such features as 26-in 
turbine blades, the tips of which will 


travel at a speed faster than sound 
Boilers and furnaces will be located 
outdoors. Water for the boilers will 
be purified in large demineralizers of 
latest design. Arrangement for fuel 
supply to be received by pipe line 
direct from the refinery will elimi 
nate deck and pumping equipment 


. . . 


© WORLD'S largest mobile elec- 
tric generating plant, the 6000-ton, 
34,500-kw YFP-10, began trial 
operation in July at the Gibbs Corp. 
shipyard, Jacksonville, Fla. It was 
converted by Gibbs for the Navy's 
Bureau of Yards and Docks from 
the dry cargo vessel Coastal Racer. 

The YFP-10 can supply the elec- 
trical requirements of major naval 
installations, or of a city of 100,000 
population. The plant could be used 
as a main power source, perma- 
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nently moored, or to supplement 
the existing supply where indus- 
trial, naval or military demands 
overtaxed the normal facilities. 


© SIXTY-FOUR complete scholar 
ships valued at more than $15,000 
will be awarded by the International 
Correspondence Schools to persons 
unable to attend While 
many of the subjects included in the 
ICS curriculum are at college level, 
only those persons who do not plan 


C ollege. 


to attend college will be considered 
as candidates. Further information 
may be obtained from John C. Vil 
laume, Dean of the Faculty. Inter 
national Correspondence Schools, 
Scranton, Penna 


© INDUSTRIAL Gas Turbine 
Company has been formed to man- 
ufacture and sell gas turbines and 
auxiliary apparatus. According to 
Jacob Yavitch, president, the com- 
pany is now engaged in producing 
a 75-hp gas turbine of its own de- 
sign for testing and demonstration 
purposes. 


© GENERAL ELECTRIC CO. has 
formed an Atomic Power Equipment 
Component, which will market 
atomic power equipment for com 
mercial use. It will engineer, manu 
facture, and sell various types of low 
power reactors, and reactor systems, 
heat transfer and cooling system 
components, safety and remote-han 
dling devices for radioactive material, 
and other related atomic reactor 
equipment 


© INTERPRETING Graphitiza- 
tion —a Report for Power Plant 
Engineers, by Herman Thielsch, 
metallurgical engineer, Industrial 
Piping Division, Grinnell Co., has 
just been issued as Report No. 1 of 
a series of interpretive reports to 
be issued by the company. It re- 
views the causes and occurrence of 





KERN, 235,000 HORSEPOWER STATION P, 360,000 HORSEPOWER 


...they’re using OIC Valves at 
Pacific Gas & Electric Company 


More power to northern and central California entails 
harnessing huge volumes of steam . . . directing flow 
of great streams of water. Both demand positive con- 
trol by valves with the capacity to give long, trouble- 
free service. 

That's why OIC Valves have gained acceptance at 
these two Pacific Gas & Electric Company stations... 
and at other generating plants in the country. 

Write for the OIC Catalog Digest, form 197... and 
the new OIC Valve Comparison Chart, form 194, which 
compares valves of 15 manufacturers. Both are free. 


THE OHIO INJECTOR COMPANY © WADSWORTH, OHIO 


[ BRONZE & IRON, FORGED & CAST STEEL, 
A VE % LUBRICATED PLUG VALVES 
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graphitization in steel used at high 
temperatures in power plant work, 
then discusses in some detail the 
various measures by which the 
steam power system can be restored 
to safer operation. The report is 
illustrated by specific examples of 
graphitization and sketches of vari- 
ous rehabilitation procedures. If 
you want a copy, write the Editor, 
Engineers’ Preview. 


© THE KETT CORPORATION, 
Cincinnati consulting engineers, 
has appointed Glenn C. Boyer to be 
staff consultant on power plant 
engineering. A former associate 
professor of mechanical engineer- 
ing at the Missouri School of Mines, 
he is author of the book Diesel and 
Gas Engine Power Plants and 
numerous technical articles. He is 
a member of the ASME Internal 
Combustion Engine Test Code 
Committee and a past chairman of 
the Oil and Gas Power Division 
of ASME. 


© ROBERT. KRIEGER has been ap 
pointed vice-president-sales by Riley 
Stoker Corp. Mr. Krieger was as 
sociated with the Underfeed Stoker 
Corp. of America at Detroit before 
joining Riley Stoker Corp. in 1922 
as manager of sales service depart 
ment. In 1949 he was appointed sales 
manager, a position he occupied until 
his recent appointment 


© EIGHT-PAGE reprint of a tech- 
nical paper, now available from 
Hall Laboratories, Inc., contains 
observations made by its service 
engineers concerning the practical 
performance of various gadgets 
used to prevent scale and corrosion 
in industrial and commercial boil- 
ers, evaporators, heat exchangers, 
and water piping. 

References are given describing 
a number of the various water-con- 
ditioning gadgets which have ap- 
peared on the market since 1865, 
claiming to treat water by non- 
chemical means to prevent scale 
and other troubles encountered in 
the industrial use of water. 

Copies of the paper, entitled Prac- 
tical Performance of Water-Condi- 
tioning Gadgets, are available with- 
out cost from Hall Laboratories, 
Inc., Hagan Building, Pittsburgh 
30, Pa. 











Mighty arresting trouble 
signal on that control panel! 


© NEW SYSTEM of alloy designa- 
tions for wrought aluminum and 
aluminum alloys has been devel- 
oped by The Aluminum Associa- 
tion and recently went into opera- 
tion. The new designations be- 
came effective on October 1, 1954. 
The temper designations in effect 
since 1947 are being continued 
without change and, as in the past, 
will follow the alloy designations. 

Consisting of four-digit numbers, 
the new system is expected to meet 
all of the industry's presen’ and fu- 
ture needs for wrought alloys. To 
aid in the transition from designa- 


tions previously in use to the new 
system, many of the old numbers are 
retained as the last two digits of the 
new numbers. Thus, alloy 3S be- 
comes 3003; 24S becomes 2024; 
and 61S becomes 6061. 


© WILLIAM B. WILSON has been 
appointed manager of the General 
Electric Co.'s industrial power gen 
eration As manager, Mr. Wil 
son will co-ordinate G-E'’s applica 


unit 


tion engineering activities in the field 
of power and steam generation for 


industrial users 


© HARVEY F. MCPHAIL, whose 
retirement from the U. S. Bureau 
of Reclamation was announced re- 
cently, has been appointed head of 
the Hydroelectric Division of the 
Kuljian Corp., with headquarters 
in Philadelphia. He will supervise 
the engineering and construction 
of water-power projects not only 
in this country, but abroad. During 
his 35 years of service, Mr. Mc- 
Phail supervised the design and 
construction of the generating sys- 
tems of Grand Coulee, Hoover, and 
Shasta Dams. Last year he was 
awarded a Citation of Distinguished 
Service for his role in developing 
the vast power program of the U. S. 
Department of the Interior. 
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TO 


THE EDITORS 








Kingston Steam Plant 


MY ATTENTION has just been called 
to a photograph and description of 
Kingston Steam Plant in the June 
issue of POWER ENGINEERING, page 
é”. 

] The statement about the ca- 
pacity, namely, ‘‘authorized capacity 
of the plant is 1,440,000 kw, but it 
will ultimatety develop 1,600,000 
kw.”’ Asa matter of fact, the ultimate 
capacity of 1,440,000 kw is already 
authorized and 1,600,000 kw is the 
capability of this plant. More and 
more we are dropping the word 
“capacity”’ and using ‘“‘capability”’ 
as it seems to be more general prac- 
tice to give the size of plants in terms 
of capability instead of capacity. 

2 Size of units as given is in 


correct. The first four units are rated 
150,000 kw capability, making a to- 
tal of 600,000 and the last five units 
of 200,000 kw capability making 
1,000,000 kw, so that the total of the 
nine units is 1,600,000 kw capability. 

3 Amount of coal, instead of 
150 million tons is 4,300,000 tons per 
year, based on an 80 per cent load 
factor. 

4 The actual working pressure 
will be 1800 psi. Henry Wiersema, 
Knorville, Tenn. 


Editor's Note: Mr. Wiersema is 
assistant to the chief engineer, Ten- 
nessee Valley Authority. He ought 
to know. Our source of information 
works closely with TVA and we 
assumed he ought to know, too. 
Sorry 








HERE'S WHAT 
Rey Feet 


US 








Harvey Chaloupka, Surv Engi 
neer for Armour and Company, 
Union Stock Yards, Ch cago, Was one 
of many readers interested in the 
article on Practical Radioactivity 
August issue, page 63. Further infor 
any du won of thi 


mation covering 


sub ect 18 available for the a h ing. 

Mr. Chaloupka’s question was con 
cerned with underground 
leaks in water lines using Radio 


active lodine I, 131. He asked 


What effect, if an 
hould this radioactive 
with food, clothing, 


ake tect ing 


would there be 
iodine water 


come in contact 


, 


human beings and animal 


According to Editor Andrew Kra- 
mer, the use of radioactive iodine I. 
131 as a tracer in the detection of 
underground leaks in water mains, 
involves no particular hazard for two 
reasons: First, the amounts of these 
tracer materials used are extremely 
minute; and second, the half life of 
radioactive iodine |. 131 is relatively 
short % da Thus, even if an ap 
preciable amount of I. 131 
in destroying living 
sh rapidly. 


techniques are 


was In 
gested, its effect 
cells would dimini 
While these tracer 
widely appli able in the solution of 
many industrial problems, the great 
est single deterrent to their wider use 
lies in the shortage of people trained 
in the special techniques necessary 
for handling and using these. To 
overcome this situation, the Oak 
tidge Institute of Nuclear Studies, 
through its Special Training Divi- 
ion, offers a 4-week basic training 
course in radioisotope techniques at 
the rate of six sessions per year. 
Recent development is the produc 
tion of a series of training films en 
titled “The Radio ’ 


sotope . 


Edouard Prevost, Quebec Hydro 
Klectric Commission, Montreal, also 
in connection with the article on 
Practical Radioactiy ity, posed the 
following problem 

The excavation of the Beauharnoi 
carried out with sue 
tion dredges. The pumps which draw 
the mixture of solids and water from 
the canal bottom and then push it to 

ore get tremendous wear from the 
the excavated 


power canal ij 


abrasive character of 
winter, a major over 
operational 
occasionally 
knowing 


material. Every 
haul supplements the 
maintenance. We are 
faced with the necessity of 
the thickne of 


pump 


material in worn 


ections of the 


As a consequence, we are interested 
na portable apparatus that could be 
calibrated from a known thickness in 
the pump and then brought to the 
pot to be measured. Both sides of 
aid spot are generally accessible. 


Editor Kramer in his reply said 
that unless there were conditions sur- 
rounding it, not apparent from the 
brief statement above, the wear in 
various sections of the pumps could 
be measured by means of a gamma 
gage. As the name implies, the gage 
utilizes gamma radiation from a 
radioisotope source such as iridium 
192, 

A number of firms in the United 
States sell such gages; and in Canada, 
Isotope Products, Ltd., markets both 
the radioisotopes and various types 
of instruments used in radiation 
measurement. The company has used 
the gamma gage in the inspection of 
such equipment as refinery unit parts 
which were at such a high tempera- 
ture (1150 F.), it was impossible even 
to approach them. 

These units were operating at the 
time of the inspection. Wear from the 
hot exit gases was suspected, par- 
ticularly at elbows in pipes and exit 
flue lines coming from a cracking 
unit. A source of two curies of iridium 
192 was placed at the center of the 
bend radius and the gamma gage 
head traversed in a circle at about 
four feet from the elbow’s exterior 
circumference. A number of runs was 
made to average out the effects of un- 
usual temperature conditions. 


E. L. Belknap, Kay Shingles, Inc., 
Seattle, who is very enthusiastic 
about the work of Frank Browning, 
told us: 


I have read with much interest sey 
eral articles in the July issue of 
POWER ENGINEERING but especially 
want to comment upon the article 
entitled Power Plant Grasp, written 
by a Frank H. Browning. 

I am not an engineer by profession 
though did study 
yineering for three years at the Uni 
versity of Washington. I do not fol- 
low engineering as a profession but 
the common sense technique 


mechanical en 


do use 
of engineering every day. 

Mr. Browning's article is written, 
I believe, about one of the most com 
mon misconceptions in every power 
plant, whether in a factory or a shin- 
le mill, and it is written in such a 


vay that the average operator can 


easily understand, just as in his 
famous booklet Steam Plant Errors 
that has helped so many boiler op- 
erators in Northwest mills. We should 
like to see more common sense ar 
ticles by Mr. Browning in future 
issues of POWER ENGINEERING, 


E. J. Sullivan, Erie City Iron 
Works, Pa., in looking over our re- 
cently-published Power Plant Primer, 
wrote to Editor Andrew Kramer: 


I have seen your book entitled 
Power Plant Primer, and as yet have 
only gotten past the first couple of 
pages. However, the entire book 
looks as though it has plenty of meat 
in it, and can be read by almost any 
lay person and intelligently under 


stood. 


Melvin C. Krampf, Raymond C. 
Mayer and Associates, New York, 
commented: 

Your Power Plant Primer is a de 
light. After reading it I feel like 
applying for a job as a power en 
gineer. Would there were more tech 
nical writers like you. It sure would 
save wear and tear on us miserable 
souls who have to read bales of tech- 
nical papers. 


A Power Plant Primer can be an 
excellent source of information for 
the practical power engineer, to help 
him explain power plant funda 
mentals to neophyte engineers, stu 
dents and the general public. Single 
copies are available at $1.00 each; 
quantity prices on request. 


In answer to a personal inquiry 
from Brooklyn, N. Y., Editor Andrew 
Kramer remarked: 

As you probably know, at the 
present time we get the bulk of our 
uranium from the Belgian Congo 
Belgium, it so happens, is relatively, 
poor in coal and oil and she has beer 
putting a great deal of pressure or 
the United States during the past 
few years to have us develop tech 
nologies which will enable them to 
use some of that uranium for the pro 
duction of electrical energy. With the 
high fuel costs existing in Belgium, 
this should be no great problem for 
them. At any rate because of the 
pressures, the United States is now 
trying to prove to the world that we 
are actually engaged in building 
atomic power plants. Russia is also 
engaged in the construction of atomi« 
power plants and if she should attain 
success first, it could well be possible 
that she could win such countries a 
Belgium away from us. 


It is interesting to note that Great 
Britain started the construction of an 
atomic power plant a year and a half 
ago, and that this plant probably will 
be in operation long before our plant 
at Shippingport is finished. 





CRYSTOLON 


Refractories 
sive vital protection 
— [wo ways 


r—- CRYSTOLON ARMOR BLOCK 
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pote ttt " =< Trees oT ne ae wt ty td 
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CRYSTOLON BRICK 








Norton brick and armor block provide 
two money-saving R's — 
reduce abrasion and safeguard water tubes 


This diagram of a chain grate, stoker fired 
boiler shows how abrasion of the se tting by 
moving fuel has been cut to a minimum, 
Three to five courses of crysroLton brick at 
and above grate level are all that are needed. 
Phe extreme hardness of this Norton engi 
neered and prescribed refrac tory gives the 
same excellent results where severe flame 


erosion 1s encountered, 


Above this bri k, thre diag im also shows 
how the water tube front and rear arches are 
protected against hot, swirling Bases by 
CRYSTOLON armor blo ks. The ir high heat re- 
lease supports combustion and preheats any 
infiltrated air from the ash pit entering the 


iain boiler section, 


*Trade-Mark Reg. U. S. Pat. Off. and Foreign Count 


November, 1954 


New hooklet Lives you formance-improving ly for every boiler ap- 
? i plication, write lor your copy today. NORTON 
the whole story Pecan ae Mie 
The above is just one of the appli tions Bond Street, Worcester 
described in the new Norton 24 page illus- 6. Mass. Canadian Rep- 
trated booklet on Refractories For Heat and resentative: A. P. Green 
Power. To learn how these higitly etiicient, hire Brick Cw., Ltd... 
quality Poronto 5, Ontario. 


controlled refractories supply a per 


a 
NORTON # REFRACTORIES 
Engineered... R. .. Prescribed 
@laking better products ... to make other products better 
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going places’? 


DON’T BOTHER TO UNPACK.. 
USE YARWAY GUN-PAKT 


@ Progressive steam plants, geared to fast production, use Yarway 
Gun-Pakt slip-type expansion joints because they can be 
repacked under full pressure right on the job. 





No service interruptions, no shutdowns, no loss of man and machine 
hours. While the line is under full steam pressure, packing 

is added as needed and the joints lubricated. 

That’s all the maintenance required. 


Compare this to the maintenance of conventional gland-packed 
joints. Consider the labor involved. Consider also the profit 
loss during shutdowns, It all adds up to GUN-PAKT. 


Leading institutions, industrial plants and central 
station heating plants are standardizing on 
Yarway Gun-Pakt Expansion Joints. Inves- 
tigate Yarway Expansion Joints yourself. 

Write for Yarway Bulletin EJ-1913. 


YARNALL-WARING COMPANY 
100 Mermaid Avenue 
Philadelphia 18, Pa. 


BRANCH OFFICES 
IN PRINCIPAL CITIES 





@ To add packing to a 
Yarway Gun-Pakt Ex- 
pansion Joint, just 
insert Yarway Plastic 
Packing, twist a wrench 
and the joint is tight... 
the job done. There is no 

unpacking operation. 





EXPANSION JOINTS 





Single end welding-type Yatwaey Gun-Pakt 
Expansion Joint with base for pressures to 300 


psi. 12 inch traverse 


Double end welding type Yarway Gun-Pakt 
Expansion Joint with base for pressures to 300 


psi. 24 inch traverse 


YARWAY 
GUN-PAKT 
JOINTS 


compare these maintenance records 


CONVENTIONAL 
GLAND-PACKED 
JOINTS 





Required addition 
of only 3 slugs (45 
cents) of packing in 
a. 5 years. Lubrication 
STATE only once every 6 
UNIVERSITY* months. Total labor 
time of only 2 man- 
hours in 5 years 


Same lubrication as 
Gun-Pakt, plus 
gland tightening, 
plus complete over- 
haul with shutdown 
for unpacking and 
repacking every 3 to 
4 years. Time for 
overhaul—25 man- 
hours per joint! 





Only maintenance 
was lubrication and 
addition of 2 slugs 
es (30 cents) of pack- 
Mip-Wes1 ing per year. Total 
AIRFIELD* labor “4 manhour 
per joint per year 


Lubrication and 
gland tightening re 
quired 8 manhours 
per joint per year 

plus complete un 
packing and over 
oad every 2 to 3 
years. Time required 
for ovstaal 20 
manhours per joint 





Lubrication only 
once every 2 months, 
with packing added 
“Bic Ten” as needed. Total la- 
Unrvenerry® bor time charged, 

mas 1 manhour per joint 
per year 








General mainte 
nance requires 6 
manhours ae joint 
per year. Complete 
overhaul required 
every 2 to 3 years 
with unpacking and 
repacking—24 man- 
hours per joint. 


WHAT'S NEW AT YARWAY? 


See the Yarway Exhibit, Booths 
513-517 at the National Power 
Exposition in Philadelphia, Dec. 
2-7 


BLOW-OFF VALVES FINE SCREEN STRAINERS 
WATER COLUMNS AND GAGES SPRAY NOZZLES 


OTHER YARWAY PRODUCTS LIQUID LEVEL INDICATORS DIGESTER VALVES 


IMPULSE STEAM TRAPS HYDRAULIC VALVES 
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COMBUSTION CONTROL 


You can save fuel, labor and maintenance 
dollars by installing modern Copes-Vulcan 
combustion control. 











You can be sure of: 
—highest combustion efficiency 
—constant furnace pressure 
—constant steam pressure and temperature 


Bulletin 1007-A describes this new approach to 
boiler control through 


C'V+T=-BBC 


cones -vurcan + Taylor = BETTER BOKER CONTROL 


Reduce your steam costs. Get more efficient and safer boiler operation. 
Use one or more of these four Copes-Vulcan aids to offset rising costs 
of fuel, labor and maintenance. C « V + T offers a new approach 
to boiler control—with undivided responsibility from analysis to in- 


stallation-—and service wherever needed for the life of the installation. 


A ‘a 
23“ $OOT BLOWING 


4 <p Vital to lower steam costs is the regular 
«| removal of soot, sintered dust and 
slag. Vulcan does this job effectively, 
whatever the size of your boiler. Con- 
trol may be automatic or avtomatic- 
sequential—through central panel or 
by individual push buttons. 

Manually-operated blowers are 

available. Write for Bulletin 1001. 





4 aids to lower steam costs 


FEED WATER 
CONTROL 


Copes feeds exactly as needed to 
maintain correct water level while 
meeting steam demands. Three-, 
two- or one-influence systems are 
available for your specific needs. 
Control may be independent, or tied 
in with combustion control. Take a 
look at the newest three-influence 
COPES instrument-type feed water 
control system—Type 3-L, described 
in Bulletin 1013. 

















COPES-VULCAN DIVISION 


CONTINENTAL FOUNDRY & MACHINE COMPANY 
ERIE 4, PENNSYLVANIA 


REDUCING and 
DESUPERHEATING 


Copes Reducing Valves have ports char- 
acterized for specified flow and pressure 
conditions. Rugged construction throughout. 
Write for Bulletin 477-A. 


Copes Desuperheaters are self-contained, 
need no “extras” for installation. Tempera- 
ture control is accurate, even on lightest 
flows, because cooling water is fully con- 
trolled inside the chamber. Bulletin 405-C. 
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Minneapolis Gas Co., Minneapolis, Minn., Gets... 


MORE BOILER 
FEEDWATER 


How to increase feedwater supply without 
adding excessively to chemical and equipment 
costs? That was the problem at Minneapolis Gas 
Company, Minneapolis, Minn., when installation 
of new equipment increased demands on the 
power plant. 

Allis-Chalmers water conditioning engineers 
solved this problem with a hot lime, ion exchange 
system that provides zero hardness, extremely 
low silica content, low alkalinity and low CO, in 
steam. Chemical costs are very reasonable, since 
only salt and lime are needed. An added dividend 
can come from the small amount of space required 
for equipment — for example, in one installation 
of this type, the resin tanks are tucked under 
the basement stairs. 


Solve Any Water Problem 


You can find a solution to any water condition- 
ing problem by consulting with an Allis-Chalmers 
water conditioning expert. Allis-Chalmers will 
provide analysis and a complete recommenda- 
tion, in addition to supplying you with the chem- 
icals and equipment you need. 


If you would like to learn more about the 
hot lime, ion exchange process outlined above, get 
a copy of Aliis-Chalmers Water Conditioning In- 
formational Bulletin 49 from your nearby A-C 
district office, or write Allis-Chalmers, Milwaukee 
¥ Wisconsin. A 4403 





Equipment similar to this at Minneapolis Gas Co. in- 
cludes a hot process lime-soda softener which is placed 
in series with the hot zeolite (ion exchange) unit. 








ALLIS-CHALMERS 
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That rugged old pump of yours may not be the bargain 
that it seems. Let’s do some arithmetic. If the efficiency of the 
Gld pump is 75% vs. the 85‘ efficiency of the new pump, 
you are paying more to keep it than you would to replace it. 


Sure, That’s because a new unit of equivalent output uses less 


power. Thus it soon saves its own cost then begins 


that old pump to pay dividends. 


Let’s take a specific example — a small boiler feed pump 


still works, Old pump efficiency 63% 99.5 BHP 
New pump efficiency 69% 91.0 BHP 
$.5 BHP Saving 


but ho much On the basis of I¢ per KWH, the 8.5 BHP saving for 8,760 hours 


(a year of continuous operation) amounts to $560. This sav- 


es it Cc st ing, capitalized in 10 years at 4%, adds up to $6,700, Yet the 
to keep? price of the new pump that saves $6,700 is only $1,101. 
: 


What would the pump replacement profit be in your 
particular case? Your De Laval representative can tell you 
exactly — in dollars and cents — as soon as he has the basic 
facts on your present installation. Call him in today or write 
to De Laval for Pump Fax Bulletin which includes a 


valuable “power-savings” chart. 


5) DE LAVAL Pumps 


DE LAVAL STEAM TURBINE COMPANY 
816 Nottingham Way, Trenton 2, New Jersey 
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Modern...Qutdoors... 








JAS MANIFOLL 

cy { y 
| j 
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OHOBOROROR 


GAS FLOW BAFFLES 


4 


Section of Riley Intertube Burner 
shows tube arrangement and baf 
fles. Drawing illustrates how gas 
pipes are protected by water tubes 
while baffles welded to front tubes 
assure positive and uniform mixing 
of gas and air. 


View of lower boiler drum open at 
ends showing Riley submerged type 
heat exchanger. 


Two new Riley pressurized furnace steam generat- 
ing units, installed in a Texas chemical plant are oper- 
ating at high efficiency. The design is completely modern 
in concept: induced draft fans have been eliminated, 
new Riley Intertube Burners for firing natural gas are 
used for the first time, and special considerations have 
also been made to insure low cost, clean steam from 


feedwater high in solids and silica content. 


A Few of the Outstanding and Exclusive Riley 
Design Features of these Twin Riley 200,000 








pounds per hour Pressurized Furnace Units 





Insulation over an all-welded inner casing is “plasticized” to resist 
weathering. 


All waterwall tubes are welded to stub tube ends in headers, not rolled. 


Compact design of hot and cold air ducts permits low cost installation 
of forced draft fans. 


New Riley Intertube Burners for firing natural gas make possible low 
excess air and also do away with exposed burner refractory, resulting in 
complete elimination of furnace refractory maintenance. 


“Wall of Flame” characteristic from this new Riley burner provides unusual 
uniformity of heat distribution across furnace with uniform heat absorption 
across superheater. 


The effectiveness of the Riley Condenser Type Steam Purifier in main 
steam drum produces the unusual steam purity of only 0.33 ppm solids 
and 0.010 ppm silica in spite of boiler water concentration as high as 
4000 ppm solids and 94 ppm silica. 


A submerged type Riley heat exchanger in lower drum provides constant 
steam temperature over a wide load range. 
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This completely outdoor plant ha 
Riley gas burners and f-d fans at 
front wall of boiler. Control room, 
center, is the only enclosed part of 
plant. Operators have clear view 
of all auxiliaries in 40’ wide aisle 
between boilers, also of turbines at 
left of control room, Note absence 
of structural steel. 











ENGINEERING DATA 





Maximum ened Capacity—each 
unit—200,000 Ibs./hr. 
Design Pressure—1075 psig 
Operating Pressure—1000 psig 
Superheater Temperature—850F 
Furnace Volume—10,000 cu. ft. 
Furnace Height—30’-6” 
Furnace Width—17’-8” 
Furnace Depth—21’-3/16" 
Heat Release in Furnace Btu/cu. 
ft. /hr.-29,900 
Riley Cross Flow Air Preheater— 
38,000 sq. ft. surface 
Eight Riley Intertube Burners 
Efficiency—cach unit—83.1°) 
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COMPLETE STEAM GENERATING UNITS 


AND FUEL BURNING EQUIPMENT FOR PUBLIC UTILITIES, INDUSTRIAL POWER AND HEATING PLANTS 























Service Reports show that 


LATTICE BRAID* Packing 


has these Big Advantages 


over ordinary braided packings: 


1. Requires less gland pressure 
2. Causes less sleeve and shaft wear 
3. Retains lubrication longer 


4. Does not unravel; thus makes better, 
more uniform rings 


5. Lasts much longer 


*Registered Trademark. 
Only Garlock makes 


LATTICE BRAID rod and 
shaft packings. 


Prat Gsarloel | ATTIC Bram Packing to work for your com 


TYPICAL SERVICE REPORTS 


pany. All the braided strands of this unique packing are lattice 


linked towether into one structural unit. The strands hold Bb SEWAGE DISPOSAL PLANT—On sewage pumps handling sludge 
and grit, 80 to 125 p.s.i., %” and “2” packing. Both Garlock 733 
together even when the prane king is worn far be yond the limits and 740 LATTICE BRAID Packing hold together better, retair 
lubricant longer, and cause less shaft wear than previous packings 
of wear of ordinary braided poate kings In addition, LATTICE BRAID lasts 4 times longer 


Larrick Bratp is made from flax, cotton, asbestos, wire > PAPER COMPANY—On defibrator handling water and wood pulp, 


n 175 F., 200 p.s.i., %" packing. Best service from previous packing 
was 2 weeks. Garlock 733 LATTICE BRAID Packing lasts 13 weeks. 


inserted asbestos, Teflon, and asbestos with Teflon imprey 


tion for various types of services 
MEAT PACKER—On circulating pumps (centrifugal) handling 

Giet all the faets about Larrice Braip Packings. Contact water, 55 to 80° F., 40 to 250 p.s.i., %” packing. Customer prefers 
Garlock 732 LATTICE BRAID Packing for this service because it 
your Garlock representative or write for new folder AD-131. 


does not unravel and because it makes better, more uniform rings 


THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 


Sales Offices and Warehouses: |!.! e ( go @ Cincinnati e Cleveland e Denver 


Detroit « H e | r Ne ‘ t al t N. ¥.) ¢ Philadelphia e Pittsburgh e Portland 


( )e 


In Canada: | ( 


y;ARLOCK LATTICE BRAID 


PACKING 
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Largest REA Plant in Kansas Reports 
Cities Service DC-840 Diesel Oil Excellent! 


Fairbanks-Morse Diesels of Wheatland Electric Cooperative, Inc. give 
outstanding performance using DC-840 Oil for power cylinder and 
crankcase lubrication. Here are the results Wheatland achieved: 


1. House operation each unit — 13,000 hours. 6. Fuel consumption 10,572 BTU/KWH, load factor 63.7%. 
2. No oil changes due to oil failure. 7. Maintenance of lubricating oil at minimum expense. 

3. No overhaul or major breakdown. 8. 3500 H.P. hours per gallon of lubricating oil. 

4. Rings free in groove with little or no signs of wear. 9. No wear on main or rod bearings. 

5. Oil consumption within mfgr’s. recommendation. 10. No oil change at end of 9,000 hours. 


For similar results in your Diesel operation, contact your 
nearest Cities Service office or write to Cities Service 
Oil Company, Sixty Wall Tower, New York 5, N. Y. 





CITIES 


KANSAS. 











WHEATLAND ELECTRIC COOPERATIVE, INC. serves 3,300 square miles in oll or port of 4 t RVI C ét 


Scott, Wichita, Hamilton, Greeley, Kearny, Wallace, Logan and Finney Counties in Kansas a 


well as sections of Kiowa and Prowers Counties in neighboring Colorado. Also supplies wholesale 


the Lane Scott Cooperative serving 2 200 squore miles in 6 Konsas Counties. QUALITY PETROLEUM PRODUCTS 
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Front Elevation 








SPECIFICATIONS 

Sizes—Six sizes ranging from 50,000 to 
120,000 Ib of steam per hr. 
Pressures—250 to 500 psi (all sizes) 
Temperatures—as required up to 750 F 
Fuels—oil or gas 

Heat Recovery—Tubvlar Air Preheater 
































Arrangement of Furnace Cooling 
and Convection Bank. 





A NEW memeer of tHe VU Famity 


for steam requirements from 50,000 to 120,000 [bh per fi 


One of the most important size groups of industrial boilers is that com- 
prising capacities ranging from 50,000 to about 100,000 pounds of steam 
per hour. 

Combustion Engineering has designed a boiler unit especially suited to 
the modern requirements of that capacity range. It is the Vertical-Unit 
Boiler, Type VU-55, here illustrated and described. 

Developed with the same background of experience and engineering 
competence that is responsible for the service-proved success of Com 
bustion’s VU-family of boilers, the VU-55 offers numerous advantages to 
anyone whose steam needs fall within its application range. The more 


important of these advantages are: 


ADVANTAGES 


FURNACE ARRANGEMENT The VU-55 is designed spe STEAM QUALITY — Equipped with a large (60-in.) steam 
cifically for firing with oil or gas fuel. The furnace is drum, the VU-55 has generous water capacity and 
high; the burners are set low in the front wall. The re steam reservoir space. In addition C-E drum internals, 
sultant long flame travel assures adequate mixing and which reflect many years of development and experi 
ence, assure high quality steam at all ratings. 
Each transverse section through HIGH HEAT ABSORPTION ~ Closely spaced side wall tubes 
(3 in. dia. on 4-in. centers) plus fully water-cooled 
front wall not only assure highest heat absorption but 
reduce furnace maintenance to a minimum. 
STREAMLINED EXTERIOR — The over-all appearance of 
the VU-55 reflects the efforts of its designers to achieve 
a completely unobstructed casing while retaining ade- 
quate access wherever required and every facility for 
convenient operation. There are, for example, no out 
side downcomer tubes and ducts from air heater to 
burners are beneath the furnace floor. 


proper combustion. 

SYMMETRICAL DESIGN 
the VU-55 Boiler is the same as every other. Furnace 
gases flow across the surface of each section in equal 
amounts and at the same relative temperatures. Each 
section, therefore, absorbs the same amount of heat 

produces the same amount of steam. Expansion of 
pressure parts is uniform; steam is released evenly 
across the length of the drum; water level is steady. 
Result—unit can carry high sustained demands or 
rapid load swings without pressure loss or effect on 


steam quality. 


In selecting your next boiler unit please consider this: You may be able to buy 
steam generating capacity for less (first cost) than you'll get with a VU-S5S5. 
But you can’t buy better. It’s a matter of record that many — perhaps most 
boiler installations cost more for the fuel burned each year than the original 
cost of the boiler. Consider, too, that when you buy a boiler you live with it for 
20 or 30 — or more — years. Looks like the wrong place to select equipment on 
first cost alone. So — do not fail to investigate Combustion’s VU-55. A qualified 
C-E engineer will be pleased to discuss any details with you or your consultants. 


COMBUSTION ENGINEERING 


Combustion Engineering Building ¢ 200 Madison Avenue, New York 16, N. Y. B./7 


BOILERS, FUEL BURNING & RELATED EQUIPMENT; PULVERIZERS, AIR SEPARATORS & FLASH DRYING SYSTEMS; PRESSURE VESSELS; AUTOMATIC WATER HEATERS; SOIL PIPE 
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Choose the Combustion Controls 


NEW FOUNDLAND 
Grond Falls ITALY 


CANADA Anglo-Newfoundland Milan 
Development Co Societa Termo 


Niagra Falls, Ont. el tel 
tt 
North American Cyanimid Ltd a oe 


GREECE 
Aliveri Station 


CANADA 
Edmonton 
Conadian Chemical Co 


ALASKA 
Fairbanks 
Fairbanks Public Utilities 


CUBA 
Havana 


3 P 
es Cia Cubana de Electricidad 


Rehetul, Mavi COLUMBIA 
Howoilian Commercial Bogota ; 
and Sugar Co 
Cerveria Andina INDIA 
MEXICO Nagpur 
Tochivia Chandni Power Station 
Industrios Modernos 











VENEZUELA | 
Amvoy ARABIA 
Creole Petroleum Corp : Aden 

_ AG Anglo-Arabia Oil Co 


“ 


_" 


cue — 4) 
San Vicente, Chile eae EGYPT 
Corporacion de Fomento i Talkaha 
Westinghouse Electric 
International 


BRAZIL 
Rio Grandense 
Cia Energie Electrical 


THIS 1S ONLY A PARTIAL REPRESENTATION OF POWER PLANTS 
OUTSIDE OF THE UNITED STATES WHICH RELY ON REPUBLIC CONTROLS. 





with a World-Wide Reputation 


REPUBLIC 


7 [oma COMBUSTION CONTROLS 





JAPAN 
Skikamoko Power Station 
Kansai Electric Power Co 


FORMOSA 
Nan-Pu and Pei-Pu 


AUSTRALIA 
Brisbane 
City Electric Light Co. 


AUSTRALIA 
Geslong 


SC Mictoria State 


Electricity Commission 


Combustion efficiency is spelled and pronounced 
many different ways throughout the world. It's 
even expressed in two different units — pounds or 
kilograms of steam produced per unit of fuel 
consumed. No matter how you spell or measure it, 
however, its importance is the same to power 
plants everywhere — in ancient Peru or the distant 
Philippines. 


To get maximum combustion efficiency in power 
plants all over the world, engineers have specified 
Republic Controls again and again. With Republic, 
they know they are getting an extra “plus” in 
dependability because Republic Controls are 
ruggedly built to match the high availability of 
other equipment in the plant. 


In your plant, insure maximum combustion efficiency 
and dependability by specifying Republic. At your 
service is an engineering staff with more than 
35 years of specialized experience in power plant 
control to help you design the system that best 
meets your needs. 


REPUBLIC Automatic COMBUSTION CONTROLS 
@ For all types and sizes of boilers 
@ For all types of fuel 
@ For all types of firing 
@ For all arrangements of draft 


@ For all load conditions 


Chicago 47, Illinois 
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lwo General Electric 145,000 Kw tandem-compound, triple-flow turbine 
generator units at the New Kearny Generating Station of Public Service 
Electric and Gas Company ( New Jersey). They are designed for steam condi 
tions of 2350 psig; 1100 F initial, and 1050 F reheat. At the top is a close-up 
of one of these high-temperature turbines at the New Kearny Generating 
Station. These two units produce enough electric power to supply a city of 
800,000 people. 





steam turbines in the U.S. 
get effective, long-lasting 
lubrication with 


GULFCREST OIL 


Driven by steam so hot that the stainless steel 
pipes carrying it glow dark red and with their 
huge turbine rotors spinning at 3600 rpm, this 
country’s hottest steam turbines require safe, 
long-lasting lubrication. 

Entrusted with the vital job of providing this 
kind of lubrication is Gulfcrest—the oil that is 
super-refined by Gulf’s exclusive Alchlor Process. 

Gulfcrest Oil’s unmatched record of outstand- 
ing performance in every type and make of steam 
turbo-generator is a guarantee of efficient protec- 
tion for the nation’s hottest units for many years 


to come. 


ct beg? 


Rip eat Tae NAb isan he faa gag oc 
i araaks, ries ee gh la a mas 


The next time you fill a turbine system, make it 
a fill for the most effective, longest-lasting protec- 
tion. Specify Gulfcrest—the world’s finest turbine 
oil. Call your nearest Gulf office today and have 
an experienced Gulf Sales Engineer recommend 


the proper grade. 


GULF OIL CORPORATION 
GULF REFINING COMPANY 


1822 Gulf Building, Pittsburgh 30, Pa. 


INDUSTRIAL 
LUBRICATION 
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 peagreapene fifty times, the calcium carbonate scale 
in the photo above might easily be mistaken for a DO YOU RECEIVE 


frosted window pane. It was formed at 250 p.s.i. in one 
of the Nalco Laboratories’ test boilers as a part of the “Melee ABSTRACTS’? 


continuing Nalco research program, aimed at keeping such 


“Nalco ABSTRACTS” is a quarterly 
publication containing abstracts of 
general and technical articles of 


scales out of your power plant equipment. 


Whether your feedwater and plant conditions produce 

this type of scale —or any of hundreds of others — your interest to power plant engineers. if 
Nal R | 1 luti f limi you, like most of us, find too little 
Naico Khepresentative has the proved so ution tor eliminat- time to read, *Naleo ABSTRACTS* can 


ing scale or corrosion from raw water inlet to and through be of real help in keeping you up-to- 
date on current developments. Your 


condensate return lines. . . permanently . . . economically. 
copies will be sent free upon request. 


Check with him today — or write direct for fast action on 


your water treatment problems. 


NATIONAL ALUMINATE CORPORATION 


6224 W. 66th Place ° Chicago 38, Illinois 
Canadian inquiries should be addressed to 
Alchem Limited, Burlington, Ontario 





SYSTEM...Serving Industry through Practical Applied Science 
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HELPFUL BULLETINS 
































LUBRICATION 


101 Bearing Lubrication Vol 
XL, No. 10 of this company’s Lubrication 
magazine provides an excellent 12-pp arti- 
cle on industrial bearing lubrication. Illus- 
trated with photos and drawings, text cov- 
ers such subjects as bearing design; bearing 
surfaces: bearing overhaul aspects ol lu 
brication, including involved in 
choice of turbine oils and diesel lubricants 
ind the deletorious effects of moisture; and 
the life expectancy of bearing lubricants 
The special requirements of porous bear- 
ings and applications in which grease 
lubrication is advantageous are also dis 
The Te xas Co 


luctors 


cussed 


102 Lube Service Recommenda- 
tions — Application and performance in- 
formation on a line of industrial lubricants 
is given in this folder. Covers both non- 
graphited lubricants and those containing 
graphite. Included among non-graphited 
products listed are synthetic zine oxide 
lubricants, as well as greases and straight 
mineral oil types. Gredag Inc 


PUMPS, COMPRESSORS 


103 Controlled Volume Pumps - 

Bulletin 1253, 24 pp, describes and illus- 
trates use of controlled volume pumps as 
flow controllers, ratio controllers and final 
control elements in process instrumenta- 
tion. The first section describes various 
types of controlled volume pumps and 
their operation shows how stroke length 
ind speed adjustment can be effected 
manually and automatically. The second 
section contains approximately 20 process 
flow diagrams of typical applications in 
many industries. An engineering data sec- 
tion is included. Milton Roy Co. 


104 Vertical Pumps — Bulletin 
13-1700, L1-pp, presents four features which 
distinguish close coupled vertical pumps 
and suggest their use in transfer of process 
liquids and water flexibility of construc- 
tion; adaptability to pumping system's 
present available NPSH; space saving de- 
sign; and availability in both transfer-type 
ind process-ty pe construction Inc ludes 
many diagrams. Peerless Pump Div., Food 
Machinery and Chemical Corp 


105 Hydraulic Pump — Complete 
information on design, installation and 
operation of an air driven hydraulic pump 
is given in illustrated Data Sheet 36. Tells 
how pump is designed to meet demand for 
small volume capacity at low and high 
pressures, and develops up to 30,000 psi 
it 90 psi air supply. Tells how it affords 
economy of operation for testing tubing, 
valves and pressure vessels, other applica- 
tions. The Aldrich Pump Co 


106 Proportioning Pump — Six-pp 
Sulletin AP-54 describes the Hills-MecCan- 
a new packless type propor- 
Tells what the pump is 
why it was designed and 
Diagrams essential design 


nameter 
tioning pump 
what it will do 
how it works 


features and shows how the pump can ln 
used in applications where a conventional 
ump might prove troublesome. Hills 


‘ Le( ‘anna Co 


107 Compressor Maintenance 
Locating troubles in vertical water-cooled 
air compressors is discussed in Mailer 
L-676-M1, one of a series of “Trouble 
Savers” on preventive maintenance de- 
signed to help manufacturers reduce their 
operation costs. Explains reasons for oper 
ating troubles as failure to deliver air, in 
sufficient pressure and capacity, vibration 
Worthington Corp 


VALVES 


108 Strainers and Relief Valves 
Kight-pp Catalog Section 12-T presents 
dimensions and design details for 
pany’s forged steel strainers and 
valves, including the newly designed union 
bonnet strainers in sizes 114 in. to 2 in 
Gives tips on installation and maintenance 
and pomts out its many uses in industry 
Edward Valves, Inc 


109 Pressure Reducing Valves 
Six-pp Bulletin W-3 describes G-A Cush 
ioned water pressure reducing valves, de- 
signed to automatically reduce an existing 
high pressure tou predetermine d low pres- 
sure. Installation, operation, adjustment, 
servicing, and specifications are covered 
Golden-Anderson Valve Specialty Co 


come- 


110 Rotating Disc Valves A line 
of standard four-way hand, foot, pilot, 
power, and solenoid operated valves built 
to operate single or double acting pneu- 
matic and hydraulic cylinders and motors 
is described in 16-pp Bulletin LOLO. Stresses 
rotating disc construction for longer wear, 
integral dise and stem for greater rigidity 
and durability, and variety of controls for 
most suitable operation. Dimensions and 
weights, application diagrams, circuit dia 
grams are included. Ledeen Mfg. Co 


INSTRUMENTS AND CONTROLS 
111° Valve Controls 


22-pp, describes the LimiTorque control, 
designed to limit amount of torque applied 
to valve operating parts and to eliminate 
need for manual operation of valves. Illus- 
trates and describes the latest LimiTorque 
SMA valve control for large or small 
valves; also provides operational details 
Power plant and other installations are 
pictured. Philadelphia Gear Works, Inc 


112 Controls for Package Boilers 
— Specifications for the fully automatic 
electric metering type packaged control for 
shop assembled boiler are given in Bulletin 
53-1088-239. Schematic drawing 
typical packaged control system for a 
combination oil and gas fired boiler. The 
Hays Corp. 


Catalog L-54, 


show ] 


113 Measuring and Control Equip- 
ment — Various types of control and 


measuring equipment, for both primary 
and secondary devices, are illustrated in 
Bulletin 050. Describes and gives charac 
teristics of standard and elliptical Venturi 
tubes, as well as parabolic flumes used as 
primary devices to actuate secondary indi- 
cating, recording and totalizing units. Il- 
lustrates miscellaneous types of air release 
and air inlet (vacuum breaking) valves. 
Simplex Valve and Meter Co 


114 Pressure Recorders — Bulletin 
-10, 24 pp, describes a line of pressure 
instruments designed for direct’ measure 
remote transmission and automati 

An application chart shows wide 
of element materials available, lex 
vet ranges are listed for each material and 
type of element. Bulletin 
case and linkage features, lists charts for 
standard process TANKes, and eCovers neces 
The Foxboro Co 


ment 
control 


‘ holes 


also desert ibes 


SOrLes 





The new and revised publi- 
cations reviewed on these 
pages offer help on many 
operating and maintenance 
problems. To order them, 
use the Reader Service 
Cards on pages 117-118 











115 Improved Electric Telemeter- 
ing Instrumentation Data Sheet 0.1 
describes improved electric telemetering 
equipment for high speed transmission ol 
system variables to a central location, Tells 
how company’s Electronic indicating, re 
cording and totalizing instruments can be 
incorporated at various points in system 
Tells how transmitter and receiver are 
interconnected by microwave equipment 
power line carrier facilities or two-wire 
connecting line. Minneapolis-Honeywell 
tegulator Co 


116 Liquid Level Gage Catalog 
246, 8-pp, covers in detail company’s three 
stundard types of convex scale and flat 
scale Seesaie remote reading gages, show 
ing how they protect equipment by bring 
ing the liquid level down to where it can 
easily be seen, Included are features of de 
sign and construction; description and 
schematics of operation; charts illustrating 
three types of datum columns; descriptions 
of typical applications; and information on 
ilarms. Jerguson Gage & Valve Co 


ELECTRICAL 


117 Commutator Motors Cata 
log Ic:1-2A offers a quick reference to elec 

trical and phy sical characteristics of com 
pany’s line of Elinco commutator motors 
as well as governor units. The 22-pp bro 
chure includes sections on field, shunt, and 
universal wound motors, as well as perma 
nent magnet and separately excited types 
In addition, performance curves, dimes 

sional drawings and specifications are given 
for each type listed. electric Indicator Co 
118 > Electric Motor Control — Con 
taining engineering and design data includ 
ing wiring diagrams, Catalog 101, a 140-pp 
book on electric motor control is divided 
by major product classifications, and lists 
more than 2700 items including magnetic 
starters, combination starters, control pan- 
Book contains photographs, de 
Furnas Electrie Co 


els, ete 
seriptions and prices 


25 





119 kKlectric Motor 


The selection of electric 


lest Data 
motors on 
mes of cert ied performance teste ie the 


ubject of this paper. Information is pre 
tubular form tor engineering pet 
ison as to what the re 
inddieate in rel electro 


Div General Dynamics ( orp 


ented it 
lormanc comp 
suits ition to use 


Dynamic 


120 Subway Distribution Trans- 
former Construction features and me 


chanical data for a new line of subwa 


it 
ings of 15 to 167 kva lo 
to 150 kva, three 15.000 v and be 
ow, are given in 6-pp Bulletin 61B633A 
Vointe out that the 
design resulting in weight 
reduction, and can withstand complet 
Allis-Chalmers Mfg. Co 


distribution transformers available in 


r 
single-phase, and 


ph in 
transiormers Incorpo 


rate Curvacore 


submersion 


121 
of data sheets 
detail «ke 


Industrial Relays — This series 
Circulars 1801-1805, gives 
criptions on a line of industrial 
relays, plug-mounted for advantages in 
inspection, servicing, and main 
Dimensional drawings, wiring dia 
specications are provided lor 
plug-mounted classes A, B, F, 8, and Z 
Automatic Electric Sales Corp 


vermbl 
tenanes 


grams ind 


relays 


122 Tools 


Dining appled engineering 
ing, and electme motor drives to provide 
the know-how for single 
Is the 


of Automation Com 


creative think 


tutomation ol 
machines or continuous 
subject of this 12-pp booklet 
ind sket« 

help tell the story 
41008 illustrate the 


processes 
Illustrations 
hes accompany each section to 
Individual booklet divi 

combination of motors 
ind creative engineering as an aid to choos 
wljustable 

and 


ing the nght motor for the job 


peed drives as a tool of automation 
eleetronic controls and regulators that pro 
weurate motor drive 


Klectric and Engineering Co 


vicle Pelian opera 


tion. Reliane 


123 > Electrical Insulating Materi- 
als Of special interest to power engi 
1s pp ¢ italog 54 provides helpful 
information on wire and tubing, an ip 
defines technical terms 


neers, 
pendix whic and 
tubles of insulation resistance te mperature 
temperature 
data concerning 
tubing, coated tubing 
identification 


coethecients and conversion 


Contains speci wires 


ind cables plasti 
und sleeving, ind 
Product 
ire given, also complete ordering informa 
Pietures and diagrams show applica 
tions The Willian By and ind Co In 


124 Corona Test Sets Informa 
tion on corona testing equipment ior non 
tluation of electrical insula 
tion is S-pp Bulletin 66 
Describes general principles upon which 


markers 
performance ind specification 


tion 


destructive ev 
prese nted in 
tests are based l Nscusses me thod of evalu 
iting “ series ol pulse sand how it is applic a 
in the testing ipparatus Various models ol 
the test set are described and specifications 
given. James G. Biddle Co 

125 Radio, Electronics Parts 
This 308 pp 1955 edition of this catalog of 
radio and electron parts puts special em 
phasis on equipment for industrial main 
tenance and other requirements. Contains 
detailed listings of standard and special 
purpose ¢ lectronic tubes, teat instruments 
voltage stabilizers, transformers, resistors 
spacitors transistors, power supplies and 
of other electron equip 
ment and components. Featured is the 
RCA TV Eve, a moderately-priced remote 
control television camera for remote ob 
servation of processes, for guarding plant 
entrances ro exits, and for safety control 
Lista PA equipment for every industrial 
application. Allied Radio Corp 


i wide vanety 





126 Steam Turbine Trends — 
Today’s trends in steam turbine design 
is the subject of 6-pp Bulletin O3RS8182 
Discusses development of close-coupled 
cross-compound turbines for large capa- 
bility applications; the rapid increase in 
size of available 3600 rpm tandem ma- 
chines; and the widespread application 
improved turbine per 
lormance Calls attention to use of 
optimum size exhausts for reducing 
leaving loss and to deve lopment of more 


ol reheat for 


compact mac hines to obtain benefits of 
reduced investment in building, founda- 
tions. Allis-Chalmers Mfg. Co 

127 Electrical Distribution Sys- 
tems Tomb 
stone,” a 24-pp booklet on electrical 
distribution systems for commercial 
buildings, points out advantages of 
matching modern services with modern 
electrical service continuity 
good performance, safety, and flexibil 


Cornerstone or 


power 


it Basic elements of an electrical dis- 
are described in non 

Simple diagrams 
how tt 


tribution system 
technical language 
and sketches show 
fit together to provide au planned elec 
Spec ial section presents 


ese elements 


trical system 
four typi al systems for modern build- 
ings low-voltage radial, high-voltage 
radial, spot network, and distributed 
network. Westinghouse Electrie Corp 


128 Boiler Baffles — Recent data 
on design of modern boiler baffles for 
streamlined flow of combustion gas over 
heat-absorbing surfaces is presented in 
20-pp Bulletin BW-54. Shows 
than 30 boiler-setting plans, with an 
tnalysis of how each arrangement of 
tubes is baffled. Material covers every 
boiler construction and numerous 


more 


basic 





. » « Outstanding Among This Month’s Catalogs . . . 


variations of each design. One section is 
devoted to baffle design principles on 
both new and old with com- 
ments on cross flow of gases over boiler 
heating surface, and tapere d £48 passes 
to compensate for reduced temperature 
of gasses travelling from furnace to 
stack connection. The Engineer Co 


133 > Multi-V Belt Handbook 
Featuring a guide to the design o 
standard and high capacity drives, this 
‘6-pp engineering handbook provides 
new rating which approximate 
actual operating conditions. They per 
mit design or re-design of V-belt drives 
at lower cost by reduc ing the numbe rol 
belts needed and indicating potential 
use of lower cost sheaves. Tables cover 
speed ratings from 100 to 6000 fpm 
Other subjects treated include selec 
tion, installation and care of V-belt 
drives, principles of V-belt design. Sim 
plified tables cover such aspects as in 
stallation and take-up allowance. Avail 
ible to qualified power engineers, ple int 
state your job title when requesting it 
The B. F. Goodrich Co 


boule rs, 


tables 


134 Refractory Concrete Susie 
information on recommended pr relics 
for mixing and placing refractory con 
crete, used in the metal, power, cera- 
mic, and petroleum refining industry as 
a material to withstand service te mp to 
2600 F or more, is presented in this 
16-pp manual. Sections are devoted to 
special properties of refractory con 
crete, aggregates, refractory insulating 
concrete, and structural design. Charts 
and tables afford easy reference for 
technical data Information 
tained in company 's previous booklets 
included. Universal Atlas Cement Co 


con 








BOILERS, FURNACES 
129 Automatic Boilers — Bulletin 


Bk-4 ae scribes operation ind advantages 
of Continental Automatic boiler’s spinning 
method of obtaining 
a simplified 
view ol 


iis technique " 
transter 
shows cut 


maximum heat with 
design. Bulletin 
boiler construction; illustrates hinged doors 
ind method of injecting air into burner 


Boiler Engineering & Supply Co., In 


130 Efficient Little Boiler Bulle 
tin AD-135 describes ¢ ompany s CB 50-80 
boilers available in 50 to SO hp 15 to 150 
lb steam, 30 Ib hot water) for heating and 
processing such advantages as 
silent operation, fuel flexibility, speed, easy 
Cleaver-Brooks Co 


iwiy 


Stresses 
maintenance 


131 > Gas Burners and Furnaces 

Phis 34 pp ¢ atalog illustrates and describes 
company’s line of burners, furnaces, valves, 
and water warm 
furnaces and burners for 
Presents line of tem 
control 


torches, mixers, blowers 
ers. Features 
purposes 
perature regulating ind 
equipment ind gives full specications for 
every model. Chart showing capacities is 


included. Johnson Gas Appliance Co 


132 Circular Arches for Furnaces 

Bulletin 554 describes sectionally sup 
ported roof arches for circular furnaces and 
presents detailed information on construc- 
tion. Diagrams and photos illustrate pi 
principle which enables concentric rings of 
steel tubes to be suspended from steel 
beams. George P. Reintjes Co 


sper ific 
salety 


COAL HANDLING 


135 Coal Crusher — Company's W¢ 

ind WS series rolling ring coal crusher 

ire described in Bull tin 154. | mph LSI Zt 

special construction el that mear 
greater coal reduc tion at lower oper iting 
costs. Cross section illustration shows bot! 
feeding and crushing action incorporated 
and tables give capacities speeds, and di 
American Pulverizer Co 


ements 


mensions 


136 Pneumatic Handling System 

Of value to power engineers concerned 
with the handling of dry pulverized mate 
rials, 16 pp Bulletin (5-2 tells how handling 
costs can be reduced by using the proper 
pneumatic handling system. Lists 86 dry 
pulverized materials and indicates which of 
three systems is best suited to handle eac! 
material. Discusses company’s system for 
conveying such materials as Portland ce 
ment, pulverized coal, limestone dust, fly 
ash, pulverized rock. Fuller Co 


137 Jet Pulverizers 
gives wide applic ation range of company, 
low cost, high efficiency jet pulverizer kx 
plains details of operatior illustrating 
various zones of operation. Stresses value 
of pulverizer in combustion applic ation 


Majac, Ine 
138 Concrete Storage Bins Thi 


20-pp brochure on concrete stave storage 
bins contains table of cubic foot weights of 
flowable materials; bin capacities per foot 
of height; description of wall construction 
information on super-concrete stave test 


Sulletin 541 


POWER ENGINEERING 
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Stockpiles coal anywhere — 
oal brought in by water to Midwest chem}- 
ral plant is economicaily hauled to stock- 
pile, spread in 4-in. layers and compacted 
by Allis-Chalmers 41,000-Ib., 175-net en- 
zine hp. HD-20 Tractor pulling scraper 
at carries 18 tons. 


Stockpiles, , loads -- 
Allis-Chalmers 40-drawbar HD-5G Tractor 


Pp 
its 16,200 lb. pl 
bucket compacts it, and finally with 2-yd. 
(1\%-ton) bucket loads coal from stockpile 
to trucks for hauling to plant as needed. 


Handles coke for steel mill — 

Allis- Chalmers 72-drawbar hp., 18,800-lb. 
HD.-9 Tractor dozes coke out onto stockpile, 
levels and compacts it, then reclaims it as 
needed. Freezing of coke surface in winter 
no longer hinders operation with tractors 
as it did with previous system. 


Takes care of all coal handling. . . 
This 109-drawbar hp., 27,850-lb. Allis-Chalmers 
HD-15 Tractor easily stores and reclaims all 

coal for an Eastern power plant. 





needed. Crawler tractors work free of rails and run- 
ways, make their own “roadway” anywhere. They 
can handle all coal moving — or will supplement 
existing facilities. 


Work with Blades, Scrapers, 
Front-End Shovels 


When unloading station is near storage area, tractors 
with bulldozer blades can economically move coal 
alone or work along with other equipment. Teamed 
up with scrapers, the tractors can haul coal to remote 
storage areas located anywhere. Tractor shovels are 
versatile units that can move coal to stockpiles and 
reclaim it, maintain piles, or load it to hoppers, cars 
or trucks. 


Whether they work with blades, scrapers or front- 
end shovels, tractors spread coal out in thin layers and 
compact it well by constant travel over the pile. This 
tight packing of horizontal layers eliminates flues that 
cause spontaneous combustion in loose conical piles. 


Tractors 
Make Coal Handling 
More Flexible 


Handle Other Jobs, Too 
Tractors offer additional versatility and flexibility 
through other than coal handling use. They also can 
take care of plant or yard maintenance, car spotting, 
snow removal, excavating, moving heavy equipment 
or materials, dozens of other jobs. 


Storing and reclaiming coal with tractors is consider- 
ably more flexible, as well as more economical, than 
with complex conveyor or crane systems. Tractor 
handling permits keeping equipment investment in 
close balance with current operating needs at all 
times. As demand increases, or if it is necessary to 
speed up handling during rush periods, more tractor 
units can be added. Also, storage areas can be aban 
doned without leaving money tied up in idle sta 
tionary equipment. 


Find out more about how tractor equipment can 
improve coal handling for you. See your Allis- 
Chalmers industrial tractor dealer for a demonstra- 
tion. Also, send for free booklet, “Economic Coal 
Storage with Allis-Chalmers Tractors.” 





With tractors, coal can be stored wherever there 
is available space — and can be reclaimed whenever 
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_ To 
. prevent 


RUST 


PAINT ON 


ZRC 


. the new protective coating designed to give complete protection against corro- 
sion; save you many dollars in replacement costs. Easy to apply — brush or spray — 
ZRC gives lasting protection to iron and steel . . . at coverage costs low as 112¢ 
per sq. ft. 

DISTRIBUTORS — SOME TERRITORIES OPEN 


THE SEALUBE COMPANY © WAKEFIELD, MASS. 


ZRC SAMPLE. . . literature, coverage cost facts and figures, prices, and test panel available, write Dept. P 
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data; detail dr iwings Ol stuve 

lugs; specifications and drawings of 
crete roof; other material provided 

vith foundation curb on common root ot 
idjacent bins for supporting superstruc 
tures photos of ccess Openings elevated 
floor and overflow partition; openings 
hoiler-house eoal bins Ay tilable to quali 
fied power engineers; please state our 


title. The Neff & Fry Co 


FANS, BLOWERS 


139 Quiet Operating Fan Bulle 
tin CTB-103, 12-pp, covers in detail com 
pany’s Turbo-Pressure blowers, designed 
to furnish air at high pressures for use with 
oil and gas burners on industrial furnaces 
for pneumatic systems, and other applica 
tions. Well-illustrated, contains neces 
charts and specifications for this type 
fan. Chicago Blower Corp 


140 Centrifugal Blowers, Exhaust- 
ers — Twelve-pp Bulletin M-103 describes 
company’s blowers and exhausters for ip)- 
plications requiring air pressure from | to 9 
psi, or vacuum from 2 to 12 in. of mereur 
[ise USSCS cle sign, t pes ind idvant wes ol 
the models and contains several charts 
showing the « ipacity ranges ol both blow 
ers and exhausters. Air Appliance Div 
U.S. Hoffman Machinery Corp 


PACKING 
141 Packing and Gaskets This 


6-pp folder gives information on packings 
ind gaskets of Chempac materials which 
ire made of asbestos treated with Teflon 
Describes several types interlocked pac! 
ings; coil, spiral and ring packings; get 
purpose gasket; folded gaskets 

lined equipment ind gaskets 
pressure service. Johns- Manville 


142 Packings for Chemicals 

Dura Plastic Teflon packing for sealing 
ipplications in the handling of corrosive 
chemicals is introduced in Bulletin 461 
M.D. Stresses heat resistance of the mate 
rial, chemical inertness. Discusses con 
struction details and lists number of pack 
ings for use with specific chemicals, such as 
for acids, ammonia. Durametallic Corp 


WATER TREATING 
143 Basic Anion Resin Duolite 


Data Leaflet 31, 16 pp, deseribes in detail 
the nature ind operating characteristics of 
Duolite A-41, a difunctional, strongly basie 
inion exchange resin used for producing 
electrolytically pure water, free of all but 
trace quantities of silica and carbon diox- 
ide. Text covers properties an ladvantages | 
ol Duolite \-4] perlormance characteris 

ties, regeneration. Booklet includes chart 

more than 30 ion exchanges and ab 
sorbent resins. Chemical Process Co 


144 Testing Equipment Designed 
ior use as a guide in the selection of 
testing equipme nt, this 12-pp bulletin de 
scribes comp lete line of titration stands 
and test sets for hardness, alkalinity, chlo- 
ride, sulfide, ete.; cabinets ar st sets for 
similar tests; Conducto bridge ior determi- 
nation Of specifi conductan ol water 


solutions. W. H. & L. D 


METALS 
145 Cast Stainless Alloys A series | 


of 13 individual data sheets covering prop- 
erties of popular grades of allovs used for 
corrosion resistant (stainless stec castings | 


CR 4s hy 


Vn oN 


Control Switchgear | Auxiliary Power 
rr oe ee 


Now you can have your choice of two modern C&D batteries—specifically 
designed for control, switchgear, and auxiliary power applications. The 
two batteries, PlastiCal and PlastiCell, are available in practically any 
capacity—from 10 A.H. to 770 A.H 


PlastiCal has lead-calcium grids for maximum life—conservatively engi- 


) 


neered for 25 years in full-float service 


PlastiCell has positive plates made of high-tensile alloy grid metal for extra 
life and has a projected life of 14 years in float service. With both PlastiCal 
and PlastiCell you get 


q Extro-tong Sto. Erelusive design combines advantages of beth pus: 

pended and supported plate construction. 

@ Triste ineulation—thick Fibergiae met, slereperous separators, and 
perforated Koroseal retainer. 

@ Saftes Vont—cutstending CAD development that prevents eccidental 


4 Crystal-ciear plastic jars—heat-resistant and hermetically sealed. 


5 Plastite Post Seals—easier maintenance. 


ae For Details — 
C:B BATTERIES, INC. Write for new C&D 
Specification Bulletins : 


on PlastiCai Batteries 


Manufacturers of industrial Batteries since 1906 


Sales and Service Offices in CP-537 


Principal Cities from Coast to Coast on PlastiCell Batteries 
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PEABODY ENGINEERING CORPORATION | 
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is featured in this 26-pp booklet. Informa- 
tion was collected from many sources in 
cooperation with such groups as the ASTM 
and SAK. Each data sheet lists chemical 
compositions, physical and mechanical 
properties, and includes a discussion of 
design considerations. Alloys are described 
with respect to metallurgical structure and 
characteristics, and preferred heat treat- 
ments. Alloy Casting Institute 


146 Nickel Alloy Steel — Bulletin 
A-68, 36-pp, includes more than 70 me- 
chanical property charts showing tensile 
and impact properties which may be regu- 
larly expected in the quenched and tem- 
pered nickel steels in different sizes. Gen- 
eral characteristics of each type are briefly 
described as an aid in the selection of steels 
The International Nickel Co., Ine 


147 Design Sheets on Aluminum 
- Now available to power engineers is 
“Designing with Aluminum,” a set of 
seven design sheets in attractive file folder 
They cover thermal conductivity and re- 
flectivity; electrical characteristics; corro- 
sion resistance; strength; thermal treat- 
ments; other subjects One sheet is devoted 
to use of aluminum for ducts. Kaiser 
Aluminum & Chemical Sales, Ine 


It’s easy to get these free 
catalogs—just circle item 
numbers of those wanted 
on the two post cards pro- 
vided on pages 117-118 


148 Ductile Iron — “Effect of Chem 
istry and Section Size on Properties of 
Ductile Iron,” is title of 12-pp Bulletin 
D1-16. Discusses influence of carbon, sili- 
con, and phosphorous contents and of 
section size on the mechanical properties of 
ductile iron, a family of irons whieh pos- 
sesses process advantages of cast iron and 
properties comparable to those of cast 
steel. The International Nickel Co., Ine 


149 Industri Products Catalog 
-This 48-pp catalog illustrates repre 
sentative parts produced by eleven divi 
sions of company and details physical 
properties or characteristics. Breakdown is 
by type of product, and catalog contains 
sections on ferrous castings, non-ferrous 
castings, bearing materials, sintered met- 
als, steel forgings, welded products, air 
compressors, industrial pumps, dredge 
pumps. American Brake Shoe Co 


MECHANICAL POWER 
TRANSMISSION 


150 High Capacity Gearing \ 
(qule kK picture of design improvement op- 
portunities offered gear users through the 
size, capacity and cost advantages offered 
by manufacturer's Duti-Rated Lifetime 
gearing is presented in 8pp Bulletin DRB, 
15 M 554. Dramatizes advantages with 
comparative photos of a heavy-duty trans 
mission before and after application of this 
gearing. Illustrates other applications 
Foote Bros. Gear and Machine Corp. 


151 Improved Transmission Belt 
— Brochure 6638, 8-pp, describes com 
pany’s Poly-V drive. Design characteristics 
of the single, endless belt with molded 
lengthwise ribs, are explained in line-draw 
ings that show 14 advantages of the drive 
Brochure uses V-belts and sheaves as a 





FRACTIONAL HORSEPOWER 
VARIABLE SPEEDS—IN SMALLEST PACKAGE 


HERE’S the new variable speed motor 
that cost-conscious plant operators have 
long sought. It’s the light weight U. S. Vari- 
drive, Type VA, compactly dimensioned to 
occupy least space, yet suitable for rugged 
industrial duty just like the larger HP Vari- 
drive line. Compact dimensions and light 
weight now make built-in application of 
variable speeds practical. You can mount 
it right on your machine, close in; or in any 
position on floor, wall or ceiling, with or 
without remote control. 


Quick, Accurate Dial Control 

Full speed range instantly obtained in less 
than one turn of dial handle. The station- 
ary dial plate is precisely calibrated for 
close speed setting, yet easily visible from 
a distance. 

Gets You More Production 


You can greatly increase the perform 
ance and output of your machine 
using fractional horsepower with 
Type VA. You can now get the exact 
speeds needed for each operation 
Your Operator can control the speed 
to a split rpm to accomplish better 


workmanship and to actually gain : : / > 
more output. This amazing motor a ‘ = J TYPE 


invariably repays its low-cost invest- 
V4, t09/4 h.p. 


ed 
Ss = eee 





ment within a few weeks. 


144" High x 812" Wide 
Weight—87 Lbs. 
Easiest Dial Control 


pes | | iy YABIDSIVE JADTOS 


Bulletin Chock-full of Facts U. $. Electrical Motors Inc. 6-1) 
Box 2058, Los Angeles 54, Calif. or Milford, Conn. 


You'll want to study the internal workings of this revo- 
REQUEST C) Send Varidrive Bulletin 1797 


lutionary small horsepower motor —see how it works, f 
note the high excellence of materials and the advanced —- »? NAME__ 
engineering skill that makes Type VA the wonder motor. _— VARIDRIVE 
All the facts are interestingly presented in Bulletin No > COMPANY 
1797. Engineering details and many types shown. ' F 

Aegon eos hes BOOKLET ADDRESS sonia scshsinsisstitianes | 


U. S. ELECTRICAL MOTORS INC. 
Los Angeles 54, Calif Milford, Conn, ¢mioacie ' : eB 2 ZONE STATE 
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Meee LEVEL | DISCHARGING WATER 
LIQU FROM LIGHT LIQUID 


Clark Duo-Step 


FLOAT TRAPS 


Clark Float Trap Series 450-D 


As indicated above, the Clark 450-D Float Trap is 
designed to maintain 3-way control over liquids 
in transit or storage. 

The illustrations show how the Float Trap is used 

for different applications. 

Clark is the only Float Trap that offers the Duo- 

Step feature—two fulcrum points for maximum 

power and valve travel without increasing the 

physical size of the trap. 

The Duo-Step 450-D is only one of many traps 
fl and valves manufactured by Clark for every con- 
trol and drainage purpose. See your Clark repre- 
sentative or distributor . . . or write us direct for 
the complete story. 


e Fabricated steel g ‘ G ‘ 


CLARK CLARK CLARK 
AIR TRAP VENTING TRAP "Y" STRAINER 
Neo. 440 No. 244 V 


je OF DUO-STEP ae 


MANUFACTURING COMPANY 


1830 EAST 38th STREET 
CLEVELAND 14, OHIO 
Distributors and Representatives in all major cities 


| u 
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standard for comparison of Poly-V_ witl 
conventional drive. Text and line drawings 
explain why drive gives more contact area 
ind more horsepower, offers other advan 
tages. Manhattan Rubber Diy tavbes 
tos-Manhattan, In 


152 Shaft Mounted Drives — Powe 
engineers who use machines requiring in- 
put speeds between 420 and 10 rpm in the 
range between 14 and 30 hp, will be inter 

ested in 8-pp Bulletin 7101. Contains com 
plete information design data, selection 
tables, dimensions, weights, installation 
photos on this modern type of standard 
gear drive for high ratios of speed reduc 

tion in limited space. The Falk Corp 


OTHER EQUIPMENT 


153 > Industrial Equipment — Cata 

log 950 is a 340-pp ordering guide on this 
manulacturer’s standard products, includ 

ng chains and sprockets for conveying 
elevating and power transmission. Tables 
of pre-engineered drives aid in selection of 
standard roller chain drives and silent 
chain drives. Complete listings are given of 
stock and made-to-order chains and sprock 

ets. A section on conveyor components lists 
products lor screw conveyors, belt convey 

ors, oscillating conveyors and bucket ty pes 
Capacity charts and dimension tables in 

cluded. Available to qualified power engi 

neers, please state your job title when re- 
questing this book. Link-Belt Co 


154 Welding, Cutting Equipment 
— General Products Catalog ADC 6662B, 
52 pp, covers Airco gases, welding and cut- 
ting equipment and accessories torches, 
tips, regulators, electrodes. Also includes 
such recent developme nts as Aircospot 
inert-gas spotwelding. Catalog explains 
how each item operates and the jobs to 
which it is best suited. Complete specifica- 
tions and stock number information is sup- 
plied. Air Reduction Sales Co 


155 Industrial Cooling Tower 
Publication CT-ID-0.002, 36-pp, describes 
induced-draft cooling tower construction 
and applications. Profusely illustrated with 
photos, sketches, cutaway and exploded 
drawings showing the detail of structural 
and mechanical equipment this bulletin 
will be of particular interest to power engl 
neers concerned with heat dissipation Ad 
vantages of company’s Counterflo design 
methods of water distribution are covered 
in detail. The Fluor Corp 


156 Organized Training Programs 
— Industrial training problems are dis 
cussed in “The Training Job and How to 
Meet It - The 24-pp illustrated booklet 
traces the corre spondenc e approac h to in- 
dustrial training and appraises the various 
ways that corre sponde nee education can be 
adapted to meet training problems on 
either an individual or group basis. Out 
lines of ty pical courses are included Inter 
national Correspondence Schools 


157 Gas Turbines Twelve-pp 
Booklet GEA-5962 contains detailed in 
formation on the operation and application 
of gas turbines for gas pipelines. Tells how 
gas turbines lower costs, improve effi- 
ciency. Numerous drawings and illustra- 
tions explain turbine uses. Points out that 
simplicity of operation adds to turbine 
life, cuts maintenance, ind assures con- 
tinuous heavy-duty service. Presents plans 
for installation and emphasizes turbine’s 
small size which makes it suitable for use in 
a limited area. General Electric 
continued on page 131 





* You see Powell Valves everywhere! And with . . . 


. good reason! They’re famous for dependability. Economical, too. 
What’s more, Powell has a complete line.” 








Famous for dependability 


SINCE 1846 


Wherever flow requires dependable control, there’s the 
place for Powell Valves. Powell probably makes more 
kinds of valves and has solved more valve problems 
than any other organization in the world 

Available through distributors in principal cities. 
Made 's” to 30” and for 125 peunds to 2500 pounds 
W.S.P. Bronze, iron, steel and corrosion-resistant metals 
and alloys. On problems, write direct to The Wm. Powell 


Company, Cincinnati 22, Ohio. 


Xt 


CONTROLS FOR THE LIFE LINES OF INDUSTRY 


/ 
Powell Valves ‘2 
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custom built /systems 


For thirty-five years the leaders jn ad- 
vancing steam production efficiency 
with Automatic Combustion Control 
and Instrumentation Systems. 


HAGAN 
HALL 
BUROAIN 
CALGON 





from standard components 


Custom Built from standard components sounds like a 
contradiction. But it is a fact that cach Hagan unit is de 
signed, not only to perform its specific functions efficiently, 
but also to operate smoothly in combination with other 
Hagan components. Thus, every Hagan System of Auto 
matic Combustion Control and Instrumentation can be 
custom built to maintain the exact operating conditions 


which result in optimum steam production efficiency. 


Thirty-five years of experience with all types of boilers, 
and with every combination of temperature, pressure and 
fuel system requirements, goes into the design of every 
Hagan unit and system. As a result, a Hagan System is 
thoroughly coordinated and easy to calibrate. Adjustments 
are ample in number and range, so that our engineers 

or yours—can get the entire system into accurate opera 


tion with a minimum loss of time. 


Many of our customers have standardized on Hagan Con 
trols and Instruments for improving existing facilities and 
for extensions and new construction. 

Make Hagan Automatic Combustion Control and Instru 


mentation the choice for your next installation! 


HAGAN CORPORATION 


HAGAN BUILDING ¢ PITTSBURGH 30, PENNSYLVANIA 


Boiler Combustion Control Systems © Ring Balance Flow and 
Pressure Instruments ® Metallurgical Furnace Control Systems ® 
Control Systems for Automotive and Aeronautical Testing facilities 
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) <dmerican 


Llower 


Reports on progress 


in power 


Completed in 1954, the Higgins Plant at Oldsmar, Florida has a capability of 135,000 kw 
bach of its three steam generating units requires 550,000 barrels of fuel oil annually. 


Florida Power showed a remarkable increase (27907) in 
electric sales revenues from 1942 through 1952. Continued 
expansion is anticipated to meet the growing demand 
Shown below is one of the new American Blower Induced 


Draft Fans on #t boiler at the beautiful new Higgins Plant 


\lso on Higgins #1 boiler ts this American Blower 
Forced Dratt Fan, rated at 81400 cfm, 695 rpm, and 
10.5" sp. Florida Power helps make the communities it 
serves good places to live and work 


Serving home and industry: WMERICAN STANDARD ¢ 





Florida 
Power Corporation 


keeps pace with rising needs 


for electricity 


GZ ,pvy the first plant of what is Power and Light Company, serve 31 counties 
Fil TSS ¥ now the Florida Power in Florida and 21 counties in Georgia. Total 
Corporation went into operation with a wood capacity is now 408,300 kw! 
burning boiler and a 50 kw generator. Loday, Naturally, this continued expansion has 
Florida Power and its subsidiary, Georgia been based on the growing needs of the area 
for low-cost electricity for homes, business 
and industry. Future needs are anticipated 
and planned for... years ahead of time. 
Like other investor-owned utilities, Florida 
Power keeps output high and costs low by 
selecting dependable, efficient equipment 
including American Blower Forced and 
Induced Dratt Fans. 
Power plant operators everywhere are spec 
ifying American Blower Mechanical Draft 
Kans, Dust Collecting Equipment, Fly Ash 
Precipitators and Gyrol Fluid Drive for boiler 
feed pump and fan control. They know they 
can depend on American Blower Equipment 
and American Blower technical assistance. 


If you have an air handling problem, o1 


are planning to expand o1 modernize, find 
Here’s another American Blower Sirocco Induced Draft 
Fan at the Higgins Plant. It is rated at 145,400 cfm, 695 
rpm and 10.9" s Throughout the power plant industry, 
P : ? B oe a tact your nearest American Blower Branch 
American Blower's experience and know-how are helping 
plant operators solve their power plant problems. Office, or write us direct. 


out how American Blower can help you. Con 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


Division of American Radiator & Standard Sanitary Corporation 


AMERICAN (©) BLOWE 


AMERICAN BLOWER © CHURCH SEATS & WALL TILE © DETROIT CONTROLS © KEWANEE BOILERS © ROSS EXCHANGERS © SUNBEAM AIR CONDITIONERS 
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for the man 
considering 


a PACKAGE 
BOILER 


new all-electric 
METERING TYPE 
PACKAGED CONTROL 


by HAYS 


Now available for all makes and sizes of water tube 

type package boilers is the new all-electric, meter- 

ing type Hays packaged control. 

Metering type control provides maximum com- 

bustion efficiency regardless of the fuel burned 

because it actually meters the fuel flow and air flow, 

and automatically maintains the desired ratio. No 

adjustments are needed when changing fuels or oil ot as aa 
burner tips. Veriflow Meters and Veritrol 
All-electric operation includes not only safety aa 


Electronic Oxygen Recorders 


devices but also steam, fuel, and air controllers and ee ee 


valves—uses only the normal source of AC voltage. Electronic Feed Woter Controls 
No compressed air is required. E Same Teeny Carne 
Fully automatic, safe and reliable operation is 

assured because Hays maintains the same indus- 

trial quality built into the largest utility combus- 

tion control system and it is factory tested before 

shipment. 


Complete package in one simple and inexpensive c ORATION 
to install panel board. 
Write today for fact-filled Bulletin 53-1088-239. MICHIGAN CITY 7, INDIANA 
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film type 
exchangers 


(Condensers—Coolers—Evaporators) 
Patent Nos. 1,935,270 - 2,057,597 - 2,424,441 


River water, well water or brackish water are 

all alike to this exchanger because it can be 
cleaned while in operation! The water distributing 
ferrules need only be removed successively for 

the cleaning brush or tool whereby the tubes receive 
additional water which sluices away the 

dislodged dirt. 


Vogt Film Type Exchangers are operating with 
real economy of first cost, operation and 


maintenance in power, petroleum, and chemical 
industries. They serve as Jacket Water Coolers, 
Feed Water Heaters, Hydrocarbon Evaporators, 
Sulphuric Acid Coolers, and Sulphur Dioxide 
Condensers, and can be designed to cool or heat 
any liquid and to condense or evaporate any fluid. 


TOP: Four units at Necvton Falls, Obio 

Municipal plant cool water for diesel 

engines and a lubricating oil cooler. SB totte $46.9 desasthes typical installe- 
tions of Vogt Film Type exchangers and 


i ilabl , 
BOTTOM: Jacket Water Coolers serving is available upon request 
engines of 7,300 HP in the compression 
plant of a Western Oil Refinery. 


HENRY VOGT MACHINE CO., LOUISVILLE, KY. 


Branch Offices: NEW YORK, CHICAGO, CLEVELAND, DALLAS, PHILADELPHIA, 
ST. LOUIS, CHARLESTON, W. VA. 
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Again in 94 its Edward Valves 


Mi 6674 out of 699 (96.42%) of new central station 
THE EVIDENCE: and municipal power plant projects scheduled 
to start operation in 1954 or earlier use EDWARD steel valves. 


(Source— 1948, 1949, 1950, 1952, 1953 and 1954 Power Magazine surveys of 
central station and municipal power plant installations. None published in 1951.) 
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in over blip of new power plants 


fee identified purchases of Edward valves for specific generating capacity additions. In the 1954 survey, records 
show Edward valves in 39 out of 40 new plant additions scheduled to start operation 1954 or earlier, a 97.5% acceptance. 


(NOTE: Valve purchases not completed for many plants on 1954 list) 
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Edward builds the world's most 

complete line of steel power Ed Wa rd alves, inc. 
plant valves—gate, globe and angle stop, 

non-return, check, feedline stop-check, Subsidiary of ROCKWELL MANUFACTURING COMPANY 
blow-off, Univalve, instrument, gage, 220 WEST 144TH STREET 


hydraulic, relief valves and strainers E A S T Cc H I . A G @) ' | N D | A N A 
Another & 





for service from 150 to 7500 ib with Product 


bolted, screwed, welded or pressure-seal bonnet connections and with 
flanged, screwed or welding end connections. Write for catalogs. @) 





EQUIPMENT NEWS 























1—CLUTCH-COUPLING UNIT is 
full-complement type 


kor ap] lication vhere over-running 
are required in conjunction with 
a flexible coupling, a new full comple 
ment clutch coupling is introduced. It i 
being applied most often in dual drive 
applications. To 
range of op 


feature 


and alternate power 
compensate for the large 
erating conditions encountered, this unit 

within the ame pace 
two type ot construction 
igned to be used 


incorporate 
imitation 
(one 


for low 


pecificalls cle 
peed over-running application 
and the other, where practically con 
tinuou h yn peed over-running condi 
tions are encountered 

It is explained that through thi 
full complement construction, energized 
prags grip at an infinite number of po 
ition and the unit ha the following 
performance characteristic Instanta 
vith no backlash; maxi 
capacity for it ize and weight; 
Formsprag Co 


neous ope ration 
mum 


and long ervice 


2—BRACKET BOXES offer maxi- 
mum conductor capacity 


According to manufacturer, eight No. 12 
ised in these 4 in. sq bracket 
which are furnished with BX 
clamps for armored cable or RX clamp 
for non-metallic heathed cable. Both 
type of clamp are aid to be trongly 
constructed and feature a nested fit for 

pulling ot wire A bracket i 
welded to side of box for mounting on 

toth boxe and brackets are 
heavy gage sheet steel; and adequate 
nail holes are provided on bracket, along 
with two lanced spikes, for faster instal 
lation. Knockouts for in. cable are 
stamped in box, two on ide oppo ite 
bracket and one on the bottom. Although 
the knockouts are securely attached to 
box, the use of specially designed knock 
out dies is said to make their removal 


Keystone Mfg. Co 


wires can ln 


boxes, 


quick, ea 


tud face 


quick 


Described on these pages are 
new and improved products. Use 
Reader Service Cards on pages 
117-118 to ask for more infor- 
mation on them. Just circle the 
item numbers of all the products 
in which you are_ interested. 


4—PH CONTROLLER is elec- 
tronic indicating instrument 


Featuring a high-torque, jeweled, milli- 
voltmeter-type movement, this elec 
tronie pH controller is available with 
everal electric control actions. They 
include two-position; two-position with 
normal zone; two position with propor- 
tional-imput; and three-position con- 
trol. It is designed to actuate a wide 
variety of final control devices, permit- 
ting pH control with liquid, gaseous, or 
olid reagents. The controller has a 7-in. 
mirror seale for easy reading, is housed 
in a case designed to keep out dust and 
vapor. Specifications are provided in 
Bulletin Q1304. The Bristol Co 


5—WATER SOFTENER with man- 
val or automatic contro! 


These zeolite water softeners are an- 
nounced as individually designed units 
meeting particular size and capacity re- 
quirements for soft water in food proc- 
essing plants, power plants, railroad 
locomotives, textile plants, and in po- 
table soft water supply. Company offers 
choice of controls for either manual or 
automatic operation. Standard equip- 
ment is a multiport single control valve 
but a nest of individual valves can be 
furnished if desired. The Industrial Fil- 
ter & Pump Mfg Co 





3—PORTABLE INCINERATOR 


Although the basic design of this port- 
able incinerator is suited to incineration 
of dry waste, manufacturer says modifi- 


handles all average dry waste 


cations are readily made for disposal of 
pathological waste, garbage, and other 
wet refuse. Capacity of the three stand- 
ard sizes ranges from 200 to 450 Ib per 
hour. A feature of the new model is an 
extra large door that simplifies charging 
bulky objects such as large boxes and 
cartons. The door is of the split-guillotine 
type, counterbalanced to afford effortless 
operation 

Another significant feature announced 
is the long gas travel provided, with nu- 
merous velocity and direction changes 
for high combustion efficiency. The unit 
also has a separate settling chamber, 
permanent steel skids, and a top stack 
outlet designed to shorten the overall 
stack length required. The stack, 
optional item, is self-supporting. 
incinerator has a steel casing, monolithic 
refractory lining. Full data on the unit 
is provided in Form 65. Plibrico Co. 


6—CHLORINE GAS FEEDER is 
visible flow model 


The Model EVS Chlorinizer is announced 
as a visible flow chlorine gas feeder de- 
signed to combine accuracy, dependabil- 
ity and safety with low cost. It is avail- 
able in capacities of 4 to 400 lb per 24 
hours with a metering range of 8 to 1. 
Accuracy is given as within +4 per cent. 
The feeder stands 66 in. high, 17 in. wide 
and 12 in. deep. It has a panel with re- 
cessed, eye-level indicator, flush mounted 
gages for chlorine and injector supply 
pressures, and adjustment knobs for 
chlorine feed rate and tray water flow 
Builders-Providence, Ine 


7—STEAM JET CLEANER is port- 
able and easily operated 


Rapid cleaning of motors, compressors, 
condensers, machinery and engines 

without dismantling is claimed pos- 
sible with the Model 111 Steam Kleen 
Jet Sprayer. In this cleaner, the steam 
jet feed is operated by finger tip control 
Changeover from wet to dry steam is 
instantaneous, says manufacturer, and 
accomplished by merely tilting the unit 
from the horizontal wet-steam position, 


vertical dry-steam 
igned to de- 
used on 


shown at right, to 
position. The unit is de 
grease as it cleans and can be 
small parts, too 

Light in weight, the Model 111 weigh 
about 16 lb ready for operation. It has a 
capacity of gal of water and can be 
brought up to operating temperature 
from cold water in 20 min. With hot 
water, the waiting period i hortened 
Company says normal degreasing time 
is approximately 20 min. The unit is 
electrically heated, thermostatically con- 
trolled, and operates on 110- and 115-, 
circuits. Henry Flow Control Co 


8—STATIONARY BATTERIES for 
control switchgear 


These batteries are specifically designed 
for switehgear, control, and auxiliary 
power applications, says manufacturer 
and are not of a compromised construc- 
tion to cover all types of stationary serv- 
ice. They are made in two lines, Plasti- 
Cell and PlastiCal, in capacities from 10 
to 770 amp-hr. The former is intended 
for full-float operation where a life- 
expectancy of 14 yr in float service nor- 
mally “applies. Proportionately long life 
is also anticipated when used in trickle 
charge service. 

The PlastiCal features lead calcium 
grids (in sizes from 40 to 770 amp-hr 
and is said to offer a conservative life 
expectancy of 25 yr in full-float service. 
It is pointed out that this battery further 
reduces maintenance required because 
water additions are required less often 

Both lines of the batteries have extra 
thick positive plates with triple insula- 
tion suspended from ledges molded into 
the jar, to allow normal plate growth 








1248 Operating Cycles 
Through 24 Years 


Prove Quality Valve Buying 


... for main steam service, for instance 


The Installation 


At the Champion-International Paper 
Mill, Lawrence, Mass., featuring Crane 
400-pound steel gate valve in main steam 
line to turbine. Working pressure: 400 
psi at 600 deg. F. 





ss 


Valve Service Ratings 
SUITABILITY: Never a question 
FEATURES: Quality throughout 
MAINTENANCE COST: Not a cent 
SERVICE LIFE: 24 yr.—still in line 
OPERATING RESULT: Lower power costs 
AVAILABILITY: Regular Crane Catalog item 


The Valve 


Improved constantly through the years, 
Crane steel valves for elevated pres- 
sures and temperatures are known 
and respected everywhere for out- 
standing, low-cost performance. 
They’re made in the widest range of 
body and trim materials —in all pres- 
sure classes and sizes—with screwed, 
flanged, or welding ends. See your 
Crane Catalog, or consult your Crane 


Representative. 





THE BETTER QUALITY... BIGGER VALUE LINE. ..IN BRASS, IRON, STEEL 


CRANE VALVES 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


VALVES *+ 


FITTINGS 
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PIPE 


The Case History 


Installed in 1930, this Crane valve has been in 
continuous use ever since. In 24 years the valve 
has not required service or maintenance of any 
kind. 
More significant is the quality of performance of 
this 8-in. steel gate valve. Operated for week-end 
shutdown of the turbine, it has never failed to re- 
spond to the handwheel with smooth, steady 
action. Both seating and stem seal remain as 
tight as when the valve was first installed. 
Performance like this begins in just one way— 
by making quality the first consideration when 
buying valves. Today, such a buying policy is 
sounder than ever and Crane quality, more than 
ever, helps assure the best results at lowest 
ultimate cost. 

® 

A 
for nih 
the ~—_—_" 
THRIFTY 
BUYER 


ua 


PLUMBING HEATING 
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cover. Negative 
heavy ribs 
They are 
piece jar 
lighter 


costs. 


strain on the 
plates are supported on 
molded into the jar bottom. 
upplied in a clear plastic, one 
and case which, because of its 
weight, affords lower shipping 
C&D Batteries, In¢ 


without 


9—SPEED REDUCERS for mount- 
ing in vertical position 


Vertical Shaft-King Speed Reducers are 
haft-mounted units designed for appli- 
cations where the driven machine shaft 
is in a vertical position or nearly so, such 
as on mixers, agitators, and liquid proc- 
essing machines. These units, available 
from stock, can be supplied in both 13 to 
1 and 20 to 1 ratios for requirements 
through 42 hp. These new drives feature 
helical gears cut from alloy-steel forg- 
ings. Both ball and tapered roller bear- 
ings are used where they best serve their 
purpose. Also featured is a three-wall, 
internally-ribbed housing providing per- 
manent gear alignment, an extra large 
reservoir, as well as a concentric-shaft 
design. The units can also be supplied 
with a torque-arm overload release which 
protects the driven machine, motor and 
drive, where jam, choke or shock loads 
may oecur. The American Pulley Co. 


10—FANTAIL NOSING designed 
refractory tiles expand 


In open hearth furnaces fantail nosings 
to severe conditions, it is 
and one reason for failure 
lack of flexibility within 
new type casting 


are subject 
pointed out, 
of the section is 
the nosing itself. This 


1 


design is announced as providing for ex- 
pansion of refractory tiles in all direc- 
tions. It utilizes arcuate castings placed 
on’steel tubes which are suspended from 
the%steel work with U-bolts. These cast- 
ings are not bolted to the supporting 
steel but have freedom for movement 
horizontally. Because of this, erection of 
the nosing is claimed to be a fast and 
simple procedure — oversize or under- 
size tiles being compensated for by 
simply shifting or sliding the castings on 
the tubes from which they are suspended. 
Shearing of castings is eliminated, says 
company, and mechanical spalling of re- 
fractories reduced. Geo. P. Reintjes Co. 


11—HIGH VOLTAGZ STARTER, 
air-break type in three styles 


Air-break starters for 2200-5000 v squir- 
rel-cage, wound-rotor and synchronous 
motors are built in three styles: 50,000 
kva interrupting capacity; with power 
fuses for systems of 150,000 kva (2300 v) 
and 250,000 kva (4600 v) availability; 
and in the Valimotor (volt-ampere- 
limitor) style in which air-core reactors 
limit infinite kva to a finite value within 
the rating of the starter. The Electric 
Controller & Mfg. Co. 
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12—TEMPERATURE CONTROLLER 
is compact and low priced 


The Series 540 is announced as a remote 
indicating temperature controller in 
the $75 price range which is accurate 
within 1 per cent of full scale under most 
conditions. This compact controller is 
designed for economical yet accurate 
temperature control in ovens and proc- 
essing equipment of all types. It has a 
temperature operating range of 100 to 
700 F and may be flush-mounted or 
surface mounted. 

Principal features of the new unit in- 
clude: a double-pole, double-throw power 
relay rated for 15 amp, 115 v integral 
with the case; an adjustable differential 
that can be varied between 0.8 and 4 
per cent of scale range; temperature set- 
ting pointer and bulb temperature 
pointer which pivot on the same axis and 
indicate against the same scale face. 
This last feature makes it possible to 
compare actual vs set-point tempera- 
tures from a considerable distance from 
the indicator, without having to read 


the dial. This also simplifies calibration. 

The new controller operates on a 
liquid-filled bulb and capillary system 
with response to temperature change 
transmitted to a bellows assembly and 
then to the indicating pointer through a 
simple mechanical linkage. Control tem- 
perature is set with an adjusting knob 
on the front panel. Fenwal Ine. 





13—PORTABLE MACHINE for 
cutting holes in masonry 


Using a self-sharpening diamond drilling 
bit the Mechanized Mole is designed to 
cut holes !, to 10 in. in diameter through 
hard aggregate, including steel rein- 
forced building material, to a depth of 
18 in. Deeper holes may be drilled by 
placing an extension shaft on the bit. 
According to manufacturer, it takes less 
than 2 min to drill a 6-in. diam hole 
in 1 ft of concrete with this machine. It 
comes in 1-hp and 2-hp models, weighs 
about 275 lb. The 1-hp size costs about 
$385. Molco Drilling Machines Corp. 


14—PIPE STRAINERS in eight 
sizes, for pressures to 250 Ib 


Features designed to minimize mainte- 
nance are incorporated in this line of cast 
semi-steel Y type pipe strainers. They 
are intended for use in steam, air, water, 
oil and gas lines at pressures to 250 Ib. 
There are eight sizes from 4 through 2 
in. Straight bushing threads, instead of 


Ve 


pipe threads, ease removal for bushing 


and screen, it is pointed out; and a 
copper-asbestos gasket is positioned be- 
tween base of bushing and the body to 
avoid possibility of gasket blowout. Only 
a light torque is required for a leak-tight 
seal, says manufacturer. Type 430 stain- 
less steel corrosion-resistant screens are 
standard —- either perforated 225 holes 
per sq in., or 20-by-100 mesh wire cloth. 
Screens of other materials can be fur- 
nished. Armstrong Machine Works. 


15—PLASTIC PIPE is light, tough, 
and resists corrosion 


For handling most corrosives, Dur-Ace 
is described as a rigid plastic pipe with 
high impact resistance and toughness. 
Light in we ight, odorless, and non-con- 
taminating, it is resistant to all inorganic 
acids and alkalis with exception of a few 
strong acids, it is said, and maintains 
good strength, rigidity and chemical re- 
sistance from —40 to 170 F. Since elec- 
trolytic corrosion, bacteria and fungus 
do not affect it, company recommends it 
for outdoor applications such as buried 
water lines, crude oil, gas, brine lines. It 
is supplied in two wall thicknesses 
extra heavy duty with working pressures 
at 70 F ranging from 300 psi for 1% in. 
pipe to 150 psi for 2 in. pipe; and stand- 
ard wall pipe with working pressures for 
same pipe sizes ranging from 150 psi to 

75 psi. Pipe is threaded with standard 
pipe threading tools or machines, and 
can be bent in pipe forming equipment 
when heated. Eight types of pipe, fit- 
tings, and tubing are offered, and special 
custom molded parts, fittings, tubing 
and extruded parts are available. Amer- 
ican Hard Rubber Co. 


16—METERING INSTRUMENT for 
use with steam, other gases 


The Critiflo-Meter is suggested for 
plants where steara input to a unit must 
be accurately controlled and where high 
accuracy and stability of operation are 
desired. It can be used for steam and 
gas measurement and control in re- 
fineries and processing plants; for steam 
proportioning or allocation to individual 
units or plant departments; and as a 
prover of other flow measuring devices. 

The instrument consists of two parts: 
a housing containing a chrome carbide 
or stainless steel nozzle; and a flow indi- 
eator connected to the housing. Where 
desired, a controller or a_ recording 
pressure gage, or both, can be used to- 


POWER ENGINEERING 





Whatever your fuel needs, 


we have a coal that is 


— the We, Cher 


@ In fact, you can write your own ticket —for 
the vast Bituminous fields served by the Balti- 
more & Ohio contain excellent coals in wide 
variety. For centuries to come, these coals will 
be available—a dependable source of low-cost 
heat and energy. 











Modern mechanization at the mines as- 
sures low costs as well as uniform size and 
quality. The location of the fields close to 
industry’s front door—contributes to low 
transportation expense. Storage Is economical 
because costly facilities are not required. And 
with the help of new combustion methods and 
equipment, Bituminous offers its users an in- 
creased burning potential, 














ASK OUR MAN! He can give you worth- 
while advice as to supply sources and burning 
methods for the particular coal you need. The 
efficiency, economy, and cleanliness of B&O 
Bituminous today will be a revelation! 








BITUMINOUS COALS oe 
FOR EVERY PURPOSE 


6 
LOUrSWNLLE 9 
cmon u 
Can islom 


BALTIMORE & OHIO RAILROAD 


Constantly doing things —better! 
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yetner with, or in plas ol, the diai-ty pe 
flow indicator. Being sin ply con 
this instrument require little 
tenance, company sa and 
installed in any piping systen 
come in pipe A 
pressures to 900 1 and 
up to 00,000 Ib per 
and saturated stean 

The Critiflo-Meter operate 
any condition in which the 
ibsolute pressure upstream (in the hou 
ing is equal to, or le than, the so 
called critical pressure ratio for the 
fluid measured. It that 
inder thi condition, the fluid move 
through the no le throat at soni 
t neither more nor le and var 
downstream pressure have 
flow 
ratio 1 not exceeded 
manufacturer, this prin 
ciple of Critifle 
Meter two specia! feature ! Weight 
flow is directly proport onal to upstrean 
or meter housing pressure 2) Within 
the range where the pressure ratio is no 
yreater than the critical pressure ratio, 
fluctuations in the downstream or proce 
no change in flow 
with the 
throttling valve 
ual measurement 


tructed 


Housing 
2 to 10 in., for 
flow 
hour of dr 


fron 
rate ol 


range 


unde r 


ratio of 


explained 


velom 


ation in 
no elfeet on rate, o long a the 
critical pressure 

According to 


operation give the 


‘ pressure cause 

This instrument can be used 
indicator and a 
upstream, to give a vi 
of flow and permit manual change of the 
rate of flow. It can be used with a simple 
pressure recorder, to permit recording 
the flow. It can be used as an indicating 
or recording flow controller, with a 
pressure-regulating valve upstream fron 
the Critiflo-Meter | can be incor 
porated into any complete control 
tem, since it ingle pressure output i 
directly proportional to the rate o 
flow. Bulletin 5011 giv technical data 
King Engineering Corp 


flow 


17—MOISTURE TRAP is low cost 
and compact unit 


Offered to meet the need for a simplified 
float trap on air, gas and steam applica 
tions, the No. 81 Moisture Trap i 
pact but has good capacities for its size 
It is designed as a low cost method of 


ceom 


he ee 


draining moisture and condensate con 
tinuously and automatically from piping 
and equipment which handle 
air, gas or steam. The trap is suitable for 
operating pressures to 200 psig and ha 
an optional inlet for ease of installation 
The trap consists of a stainle tee] 
valve and seat, and lever, plus a copper 
hide float inside a cast semi case 
A stainless steel float can be furnished 
when specified.) The valve is opened by 
liquid raising the float and closed when 
the float drops the liquid level. Either 
or 44-in. connections can be fur 
nished. With copper float, the trap cost 
around $17.00. Drawing S-1555 give 
details. The V. D. Anderson Co 


ystem 


tee! 


18—THREADING KIT for pipes 

and bolts 
lightweight and easy to 
compact pipe and 
torage space 


inced a 
or store, this 


threading kit provide 


for threader and all basic dies. Kit in 
hand threader; a set of ', in. to 
; in. pipe dies; a set of '4 in. to 1 in 
bolt dic and ratchet. Company say 
the threader is extremely compact 
fits palm of hand and is adjustable for 
tandard and over- or under-standard 
pipe threads. More than 100 additional 
dies are available for use with thi 
threader sJeaver Pipe Tools, Inc 


clude 


19—INSTRUMENT for measure- 
ment of earth resistivity 
The Model 274 Vibroground is designed 
to permit exploration of the earth's sub 
trata by electrical resistivity methods 
to greater depths than heretofore pos- 
ible with a small, self-contained instru- 
ment. According to manufacturer, the 
new instrument uses the four-electrode 
a-c fall-of-potential method and reads 
resistance directly on a large, dial-type 
potentiometer calibrated to an accuracy 
of 1 per cent of full seal 
A series of resistance ranges from 0 to 
4000 ohms are provided with a new low 
range of 0 to 0.4 ohms incorporated for 
maximum depth penetration. Model 274 
is self-contained, employing a dry-cell 
battery operated, vibrator type power 
upply. Its measuring circuit is basically 
an a-c bridge. Readings are obtained by 
balancing a galvanometer type of null 
detector, and are independent of con- 
tact and lead resistance. The instrument 
is housed in a steel carrying case; it 
about 20 Ib. Bulletin 1-2 give 
ociated Research, Ine 


weigh 


data. A 


20—VERTICAL PUMP for high 
temp, high pressure uses 


vertical, encased, close 
coupled pumps a process type and a 
transfer type for handling of hydro 
carbon " hot or cold water, mild acids, 
basic and salt solutions are reported to 
offer wide application, flexibility, space- 
saving qualities and excellent NPSH (net 
positive suction head). In the process 
type, discharge head and barrel can be 
provided with 300 psi suction and dis 
charge flanges when higher suction pres- 
sure is encountered. Increased wall 
thickness is designed to add to struc- 
tural stability of both pump discharge 
head and pump barre! 

Capacity range of the pumps is given 


Two ty pes ot 


at up to 3000 gpm and head range at up 


Drives can be standard ver- 
shaft electric motors or ex 


to 1000 ft 
tical solid 


plo ion-proof motors or steam turbine 
drive as required. Pumps are claimed 
capable of handling liquid temperature 
to 400 F. Peerless Pump Div., Food 
Machinery and Chemical Corp 


21—HEAVY DUTY CLUTCH offers 
long life, good performance 


Extra heavy duty ball bearing overrun- 
ning clutches, called the K Series, em- 
body many design features of the Kelpo 
clutches formerly made by this manu 
facturer. Typical drive applications for 
Series K Clutches, which have a toothed 
inner race driving member that actuate 
closely spaced independently sprung 
cams, include dual drives, two-speed 
drives, centrifugal water pump drives, 
forced and induced fan drives, and ven 
tilating fan drives in power plants and 
other heavy industries. Tapped hole 
are provided in both ends, for attaching 
prockets, gears, pulleys or ratchet arn 

for drive requirements from 1,300 to 
6,000 ft-lb. Desired direction of rotation 
is obtained by attaching component to 
either side of clutches. Hardened and 
ground outer and inner races are pro 
vided. Tapped holes in end plates act a 
puller mountings to remove end caps f 
inspection. Morse Chain Co 


or 


22 —THREE-PHASE TRANSFORMER 
has common wound core 


The Tri-Wound is available in sizes 9 
through 75 kva and in standard primary 
voltage ratings through 13800 v in the 

delta, delta wye, or 
wye-delta connec 
tions. The design of 
this three-phase trans- 
former, incorporates a 
wound core that i 
common to all three 
eoils. It offers sub- 
stantial reduction in 
weight and height 
over company’s Triplex 
line which it supplant 
Also, many desirable 
features of the single 
phase Round-Wound 
are retained in the 
Tri-Wound, it is an 
nounced, including 
high impulse level, 
low exciting current, and high short 
circuit strength. Line Material Co. 


23—MACHINE MOUNTS in larger 
size for heavier loads 


A new larger Leveling Barrymount, the 


LM7 is available for carrying up to 
10,000 Ib per mount. Like this company’s 
other self-leveling mounts, the new one 
is designed to let heavy machinery be 
installed and levelled within minutes, 
without bolting or shims. In addition to 
the mobility afforded machines, these 
mounts are said to offer several other 
benefits, including low installation costs 
and less wear and tear on adjacent ma- 
chinery and on the plant structure itself, 
because Barrymounts isolate impacts 
generated during machine operation. 
Better machining accuracy and better 
working conditions due to reduced noise 
are other advantages cited for these 
mounts. Also, there is claimed to be no 
‘floor walking’’ of heavy machines, be- 
cause these isolators absorb all modes of 
vibration (horizontal, vertical, rota- 
tional). The mounts are designed to per- 
mit height adjustment for leveling up to 
in. The Barry Corp 
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and pocket the difference 
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TAYLOR STOKERS are operating today in the 
heart of some of the finest urban areas. ..meeting 
ironclad stack discharge ordinances without ex- 
exiig fly ash collectors and resultant draft 
losses... yet burning whatever types of coal cost 
least in each pi articular loc: ality. 


MATCHLESS EFFICIENCY 


Smokeless operation and outstanding economy 

.. higher average CO2, minimum solids in stack 
gases...these are outstanding characteristics of 
engineered Taylor Stokers. 


UP TO 500,000 LBS. 


Whether you require 20,000 or 500,000 Ibs. of 
steam per hour, ask your Consulting Engineer 
about Taylor, the a tely sendioun stoker 
with the old, old name...write for descriptive 
literature. American Engineering C sompany, 
2408 Aramingo Ave., Philadelphia 25, Pa. 


eG 


AMERICAN ENGINEERING 


COMPANY 


PHILADELPHIA 25, PA. 
N CANADA: AFFILIATED EN¢ eee NG CORPORATIONS, LTD 
M ( YNTREA i 
e 
AE Products are: Taylor and Perfect Spread Stokers, Marine Oeck Auxiliari 
Hele-Shaw and Hydromite Fluid *Power, Lo-Hed Hoists, Lo-Med Car Pullers 


7 nw 


Seah Sak < 
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CONSTRUCTION NEWS 


Los Angeles, Calif. Department of Water & Power, 207 
outh Broadwa has arranged a construction program to cost 
ibout $61,000,000, during fiseal yvear 1954-55. Of this amount 
$24,000,000 will be used for steam-electric 
laeilities ind $2,000,000 for hydroelectric power developme nt 
Other expenditures will inelude $3,000,000 for power substations 
and $28,000,000 for extensions in dis 
miscellaneous construction 


generating 


abveonut 


iihes 


wd) transmission 
stew Palas lor 


Calif. Pacific Gas & Eleectrie Co., 245 
withorized an appropriation of $37 600,000 
proposed Poe hydroelectric generating station 
River. Project will include a 60-ft 
L with power house and two hydroelectric 
enerating units with rating of 106,000 kw. A 6)6-mi. tunnel 
ilso two steel penstor b pipes for water supply 


San Francisco, 
Mlarket St has 
for construction of 
on north fork of Feather 


lam 


hoe bound 


25 South 2nd 


generating 


Florida Power & Light Co 
plans addition to steam-electric 
with installation of equipment for increased 


00,000 


Palatka, Fla. 
“ft Nliann hla 
Palatka 
reported close to $1 


tation at 


tpacit (ost 


Northern Indiana Publie Service Co., Ham- 
plans under way for new steam-electric generating 
tation at Gary, where tract of about 100 acres of land has been 
Initial installation will consist of a 137,500-kw. turbine- 
high-pressure boilers, water-treatment plant and 
equipment. New station will be designed for instal 
lation of four additional generator units at later date, and will 
ire ported investment of about $20,000,000 


Gary, Ind. 
mond, [ne hie 


ecured 
enerator unit 


bUiNtiaAr 


repre nt 


South Bend, Ind. Indiana & Michigan Electric Co. has 
construction budget totaling about $33,000,000 

nd improvements in plants and system during 
1954 to December 1955, including 
transmission 


ranged «a 
eXpMiNnsion 

July 

capacity 


IS-meo. period from 


increased power substations 


yenerating 


nes and other operating facilities 


Kansas City, Kan. sjoard of Public Utilities will earry 
out expansion in new steam-electrie generating plant now under 
scheduled to begin operation this 

Extension program will include 
turbine generator, high-pressure 

to be ready for service in 1957 
95th and Troost 


which is 
fall with a rating of 40,000-kw 
1 OO0O-kw 
iuxiliary equipment 
turns & MeDonnell Engineering Co 
Kansas Cit \lo., is consulting engineer 


Wichita, Kan. 


construction. and 


imstalilation of t 


bowler and 


Expansion program of Kansas Gas «& 
Kleetme Co... 215 North Market St., for increased generating 
facilities, recently noted in these columns, will comprise an ad- 
dition to Murry Cull steam-electrie station, with work to include 
nstallation of new 115,000-kw. turbine-generator, high-pressure 
boilers and accessory equipment. This will be the third generator 
unit in this plant and will increase rating to 229,000-kw. Program 
< estimated to cost approximate ly $12,500,000 


Louisville, Ky. Louisville Gas & Electric Co., 311 West 
Chestnut St., has plans under way for new steam-electric gener 
to be known as Cane Run generating station, Pro- 


iting plant 
Entire program 


posed to begin work on first unit in near future 
to eorat about $16,000,000 


Natchitoches, La. City Commission has authorized in- 
‘tallation of new Diesel engine generator unit in municipal power 
including complete AcCeSSOry equip 
announced, Barnard & Burk, 1023 
are consulting engineers 


plant for increased capacity 
ment. No estimate of cost 


Nicholson Dr tJaton Rouge, La 


New Orleans, La. Louisiana Power & Light Co., Algiers 
New Orleans, will expend about $17,000,000 during present year 
1955, for expansion and improvements in 
including generating facilities, power 


transmission lines, etc 


und extending into 
power plants and system 


substations 


Battle Creek, Mich. Michigan Carton Co., paper boxes 
will expend about $1,400,000 for extensions in 
power house at factory, recently referred to in these columns 
Additional equipment will be installed for increased capacity 
ind improved efficiency in operation. Work will proceed at once 


Traverse City, Mich. — Consumers Power Co., Jackson 
Mich., has authorized plans for new headquarters and operating 
building at for Western Division, including repair 
ind maintenance and other mechanical divisions 


and containers 


Traverse City 
department 


Minneapolis, Minn. — Northern States Power Co., 15 South 
Fifth St., will expend close to $100,000,000 for expansion and 
improvements in plants and system, for 24-mo. period i 


1954-55 
appropriation to be used for increased 


a considerable 
generating facilities 


Neb. Omaha Public Power District, 17th 
Harney Sts., has plans under way for addition to steam-elect ris 
generating station, including installation of new turbine-gener 
ator, high-pressure boiler and auxiliary equipment. Cost reported 
about $12,000,000, with switching stations, transmission lines 
and other operating facilities. Work is expected to begin in near 
future. Pioneer Service & Engineering Co., 231 South LaSalle 
St., Chicago, IL, is consulting engineer 


Reno, Nev. — Sierra Pacific Power Co., Reno, will expend 
about $6,500,000 for 24-mo. period during 1954-55, for expansion 
and improvements in power plants and system, including in- 
creased capacity, power substations, transmission 
lines and other operating facilities 


part ol 


Omaha, and 


generating 


Atlantic City, N. J. — Atlantic City Electric Co., Kentucky 
Ave has tentative plans for new steam-electric generating 
plant at Beesleys Point, Cape May County. Installation will 
include turbine-generator unit of 100,000-kw. capacity, high- 
pressure boiler and auxiliary equipment. Cost reported about 
$18,000,000, including switching stations, transmission lines and 
other operating facilities 


Oklahoma City, Okla. — Oklahoma CGias & Electric Co 
Oklahoma City, will make further extensions in steam-eleetric 
generating station, where work is now in progress on addition 
to inerease capacity by 110,000-kw., expected to be completed 
in May 1955. Another new turbine-generator unit, 170,000-kw 
rating and auxiliary equipment will be installed, scheduled for 


completion in summer of 1956. Company will expend close to 
$50,000,000 for this and other expansion during 1954 
power substations, transmission lines, other operating facilities 


55, including 


Ponca City, Okla. — Municipal Water & Light Dept. plans 
expansion and improvements in oil engine-operated municipal 
electric plant, with installation of a 7450-kw. dual-fuel engine 
generator and complete auxiliary equipment. Cost estimated 
about $925,000. Work will be carried out in connection with 
extensions in water supply system. A bond issue is being arranged 
in gross amount of $2,838,000. W. H. Stueve, Oklahoma National 
Bank Bldg., Oklahoma City, Okla., is consulting engineer for 
power deve lopment 

Hazel St., Clifton, N. J 


wood-treating plant for 
Avoca, near Pittston 


Avoca, Pa. Federal ¢ ‘reosoting Co 
plans boiler house at 


railroad crossties and 


Philadelphia, Pa. — Philadelphia Electric Co 
St., has preliminary plans under way for new 
generating station, on site in vicinity of city, now being selected 
Installation will include a 275,000-kw. turbine-generator unit 
high-pressure boilers and auxiliary equipment. Cost estimated 
close to $45,000,000, with transmission lines, power substations 
and other operating facilities. 


proposed new 
other timbers at 


1000 Chestnut 
steam-electric 


Reading, Pa. — Metropolitan Edison Ce.. 112 Washington 
St., is carrying out an expansion and improvement program in 
plants and system, to cost about $17,000,000, during present 
year and extending into 1955. Work includes extensions in 
generating capacity, transmission lines, distribution system 
power substations, etc. 


Salt Lake City, Utah — Utah Power & Light Co. has ar- 
ranged financing, totaling about $20,000,000, fund to be used 
for 1954-55 expansion and improvement program of company, 
including generating stations, power substations, transmission 
lines and work. Project will include increased 
generating facilities 


Kiel, Wis. — Water & Light Dept 
from State Public Service Commission for installation of equip- 
ment for a municipal electric generating plant. It is understood 
that program will include a Diesel engine-generator unit 


Madison, Wis. — Wisconsin Power & Light Co., 122 West 
Washington St., is arranging financing to provide a fund of about 
$4,500,000 for expansion and improvements in power plants and 
system. A considerable part of appropriation will be used in 
connection with expansion of steam-electric generating plant 
near Janesville, Wis., on which work is in progress, to provide 
increase of 60,000-kw 


Rhinelander, Wis. — Rhinelander Paper Co. has plans matur- 
ing for new hydroelectric generator station on Wisconsin River 
Oneida County, with installation to consist of two 1100 h.p 
hvdraulic turbines, each connected to a 600-kw. generator: on 
1700 hop. hydraulic turbine, connected to a 1000-kw. generator 


miscellaneous 


has secured permission 





TOPWORKS 
“TOPS” 


CONTROL VALVES 


Ingenious pneumatic piping ar- 
rangement and exclusive positioner 
design, permits opening or closing 
of valve on air failure with either 
direct or reverse action Conoplug. 








Most control engineers agree on the advantages 
of single-seated valves for today’s demanding 
process applications. But in order to successfully 
operate single-seated valves it is necessary 

to have better than average topworks . 


Hence, the revolutionary CYLINDER 
CONOMOTOR...: 10 to 20 times more 
POWER than conventional spring motors .. . 
SPEED of response 5 to 10 times faster than 








diaphragm motors .. . 50% reduction in WEIGHT 
per unit of delivered power . . . 30% 

reduction in SPACE requirements .. . 

STABILITY and positioning ACCURACY 
unmatched by conventional spring-and- 
diaphragm or springless diaphragm motors. 





The combination of the Cylinder Conomotor 
with the unique single-seated split body 

gives industry, for the first time, a fully 
coordinated valve design. Conomotor Series LB 
Control Valves meet all of industry's 

rigorous requirements. 





WRITE FOR CATALOG LB-1. 
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FOREMOST MANUFACTURERS OF FINAL CONTROL ELEMENTS 
2100 ARCH STREET, PHILADELPHIA 3, PA. 
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Only Brown flow meters 
offer you these 
profitable ‘plus’ values 


@ 16 different types of basic instrument @ 27 years of experience in flow metering 


systems .. . a flow meter for every fluid, 
every pressure, every operating require- 
ment. You’re sure to find the most profitable 


meter for your specific application 


Nearby service facilities. There’s a 
Honeywell service center as near to you 
as your phone. Service by factory-trained 
specialists is prompt, competent and eco- 
nomical. You’re sure to get maintenance 


and start-up service without delay. 


development and application work. You're 
sure to get specialized engineering on your 


flow metering problem. 


Nationwide field organization. Brown 
flow metering consultation is available 
from experts in more than 90 field offices, 
located near every major production 
center. You’re sure to have application 
engineering on hand where and when you 


need it. 





Linear cale  meters—me Sguare root scale meters Portable meters—versatility, 

chanical or electrical types, mechanical, or electrical or for spot checks of flow values 

all control forms. pneumatic transmission ... not continuously recorded 
all control forms. 


Low pressure meters—either 
electrical or mechanical ty pe, 
for atr or gas flow. 





NOTE 
Tel-O-Set minia 
ture instruments 


and Ele ( tronikK in 








dicators, recorders 
and controllersare 
available for use 


with all flow trans 


Differential Converter—mer Area Type Meters for meas- Interchangeable range tubes mitters 
cury-less pneumatic flou uring flow of viscous fluids typify rangeability of all 
transmitter with infinitely .. . electrical transmission. Brown flow meters 
adjustable range 











a flow meter for every fluid... 
every application (all available with electronic integration) 


i PERFORMANCE, too, Brown flow meters provide you unsurpassed pre 
cision . . . reliability . . . convenience . . . with minimum maintenance re- 
quirements. In every way, you'll find it pays to select your flow meters from 
the one line that offers the most value. 

Your nearby Honeywell sales engineer will be glad to discuss your specific 
flow application . . . and he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial Division, Wayne 
and Windrim Avenues, Philadelphia 44, Pa. 


@ REFERENCE DATA: Write for new Catalog 2320, ‘Flow Meters, Indicating, Recording, Integrating, Controlling."’ 


H| Honeywell 


HONEYWELL 


BROWN INSTRUMENTS 
e . 
iat we Controls 
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Valves like this one, which handles heat transfer oils in 


TYPE 2 chemical processes at 600 F. under 15 lbs pressure, give top 


performance with R/M No. 1326-], a packing included in 
T'ype 2 of R/M’'s Big 7 Packing Types 


With R/M you can pack more efficiently 


This basic line of just seven field-tested packings formance. Standardize on the ones you need 











will lower your maintenance costs, cut your down vour entire plant probably requires only three or 
time, reduce your inventories, and simplify your four), and you will find it possible to practice 
ord nny lt a tact. And the reason 1s that each preventive rather than corrective maintenance 
one of R/M's Big 7 Packing Types has been Find out all about R/M’s Big 7 Packing Types 


pecially < nvineered to give you Custom built per by calling in your R M distributor. 


R/M PACKINGS FOR MAINTENANCE PURPOSES ARE SOLD ONLY THROUGH AUTHORIZED R/M OISTRIBUTORS 
RAYBESTOS-MANHATTAN, INC., PackiING DIVISION, MANHEIM, PA. 
3 ry G ? FACTORIES: Bridgeport, Conn. ; Manheim, 
Pa.; No. Charleston, S.C.; Passaic, N.J.; 


Neenah, Wis.; Crawfordsville, Ind.; Peter- 
borough, Ontario, Canada 


RAYBESTOS-MANHATTAN, INC., Packings « Asbestos Textiles « Industrial Rubber, Engineered Plastic, and Sintered Metal Products « Abrasive and 
Diamond Wheels * Rubber Covered Equipment + Brake Linings ¢ Brake Blocks + Clutch Facings « Fan Belts * Radiator Hose * Bowling Balls 
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THE YOUNGSTOWN SHE 


installs 


TUBE COMPANY 


BaW Type FM Boilers 


Multiple-unit installation of B&W Integral-Furnace Boilers, Type FM, in operation 
at the expanded Indiana Harbor Plant, supplying steam for processing operations 
and heating in the cold-reduction plant. 


When The Youngstown Sheet and Tube Co. decided to 
extend its existing Indiana Harbor Plant at East Chicago, 
Ind., it made a choice between the installation of large or 
small boilers to meet the increased demand for steam. 


Impressed by the compactness as well as the relative cost 
per pound of steam, company engineers selected four 
B&W Type FM Units—leaving space for a fifth unit— 
rather than two larger boilers, and, as a result, effected 
substantial savings in both installation and operation. 
Placed in service in November 1953, each boiler is oil- 
fired and has a steam capacity of 28,000 lb per hr. The 
four units are being operated in conjunction with three 
older B&W Boilers of greater capacities, to produce steam 
for both plant processing and heating. 


The already large and growing acceptance of the B&W 


Type FM Boiler for a wide variety of industrial, commer- 
cial, institutional, and other applications rests on a solid 
record of service satisfaction... is reflected by the num- 
ber of units now in service or on order, having a total 
steam capacity exceeding 9,000,000 Ib per hr. Ideal for 
small to medium-sized plants, the FM Boiler is often 
selected even for larger installations—as at The Youngs- 
town Sheet and Tube —to assure efficient, economical 
operation while avoiding the complete field erection and 
close operating supervision required by big boilers. It is 
available in standard sizes for loads ranging between 
2900 and 36000 Ib of steam per hr at pressures to 235 psi. 
Special units are obtainable for higher pressures. 


The Babcock & Wilcox Company, Boiler Division, 161 
East 42nd Street, New York 17, N. Y. 


G-664 





COST-SAVING FEATURES 


r 


Saves Erection Time and Cost * Easy Accessibility 

Meets Wide Range of Service 

Handles Quick Load Changes . 

Fast Steaming * Saves Fuel 

Low Maintenance * Saves Space 
¢ Safe, Automatic Operation 





= 


* Suitable for Outdoor Service 
Burns Oil and/or Gas 


> ae BOILER 


DIVISION 


S&S BABCOCK 
&£ WILCOX 
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This Bailey Boiler Control 
Panel insures high efficiency 
in the use of Fuel-Dollars at 
a Western Chemical Plant, 


What's Your Fuel-dollar Efficiency? 


4 dollar’s worth of fuel has the same potential industrial centers than those of any other 
energy, no matter who’s boiler it fires. But how manufacturer of boiler control systems; you 
much of the energy actually gets converted to get prompt, experienced service with a min- 
a usable form depends on how you operate imum of travel time and expense. 


your boiler. 
' * 


That’s where Bailey Controls can help. And, ; bie 
; - , For better fuel-dollar efficiency — for more 
here’s why, we believe, you'll get better fuel- ' 
aft ; : power per fuel-dollar, less outage and safer 

dollar efficiency with Bailey: ape : 
, working conditions, you owe it to yourself to 
1. Complete Range of Equipment—fully investigate Bailey Controls. Ask a Bailey En- 
co-ordinated. You need never worry that gineer to arrange a visit to a nearby Bailey in- 
a Bailey Engineer’s recommendation is Stallation. We’re proud to stand on our record: 


: , ee . , — 
slanted in favor of a particular type of More power to you! 


equipment, just because he has a limited 
line to sell—or that Bailey will pass the 
buck for efficient control: we offer complete 


boiler control systems. 


2. Engineering Service—backed by experi- 
ence. No other manufacturer of instru- 
ments and controls can offer as broad an 
experience, based on successful installations 
involving all types of combustion, flow 


ANHOE ROAD 


measurement and automatic control. 
10, OHIO 


3. Direct Sales-Service — conveniently lo- for Steam Plants 
cated near you. Bailey Meter Company’s Tameenatead: 4 paessues 


LEVEL + FEED PUMPS 


Sales-Service Engineers are located in more 
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is easy to make with a Castable Refractory 


Just add water to a packaged castable, mix, and Refractory concrete made with castables is the 
you’re ready to place refractory concrete. Cast- adaptable refractory—can be easily placed in any 
able refractories supply you with the right com- size or shape .. . resists severe thermal shock and 
bination of selected aggregates and Lumnite* spalling. It can be poured, troweled or “shot” on 
calcium-aluminate cement carefully proportioned by cement gun, and it’s ready for service in 24 
to meet the heat resistance and insulation require- hours or less. 
ments of many jobs For additional information, write Lumnite 
Chances are this convenient way to make Division, Universal Atlas Cement Company, 
Refractory Concrete can speed work and cut costs (United States Steel Corporation Subsidiary ), 
on your next refractory job. Why not keep a few i100 Park Avenue, New York 17, N. Y. or contact 
bags on hand—you'll have “two strikes” on your any of the offices shown below. 
OFFICES: Albany © Birmingham « Boston « Chicago * Dayton 


. : . > ° R Kansas City * Minneapolis « New York « Philadeiphia « Pittsburgh 
distributed by manufacturers of refractories. St. Louis ° Waco 


eect seen ——w 








next emergency repair! Castables are made and 


**LUMNITE” is the registered trade-mark of the calctum-aluminate cement manufactured by Universal Alas Cement Company. 


LUMNITE for INDUSTRIAL CONCRETES 


REFRACTORY, INSULATING, OVERNIGHT, CORROSJON-RESISTANT 





PE-L-94 





UNITED STATES STEEL HOUR—Televised alternate weeks—See your newspaper for time and station. 


For more data circle 536 on Post Card 





[=p see ” 


Ve 
» ANOooo... ok ene 
eee a Ste ome TTT Eh ” “_ 

on?) 


sft 


0 0 0 rooo 
ga hes 
“- - 


ia 
a 


wert es pili 


KORK’ Blum 


CONTROL PANELS and DESKS 
for INDUSTRIAL PLANTS and UTILITIES 


For fabrication of control panels, desks 
and consoles, in any size, in any quantity 
. for any power plant requirement, 

call on Kirk & Blum. 


Steel and alloy fabrication . . . sheets, 
plate and light structurals ... has been 

a Kirk & Blum specialty for more than 

47 years. Exceptional experience and 
complete facilities up to 2” in steel, 
stainless, aluminum, monel and other alloys. 


Send prints for prompt quotation or write 
for your copy of the latest Kirk & Blum 
Sheet and Plate Fabrication catalog. The 
Kirk & Blum Mfg. Co., 3230 Forrer St., 
Cincinnati 9, Ohio. 


ma — 
$3 ene 


LU LULL 
SHEET METAL FABRICATION 
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YOU KNOW you're safe 


when a De Laval “Puri-filter” 
guards your Diesel Lube Oil... 


You KNOW that every 


bit of solid contaminant is being 
removed—even down to particles 
as fine as one micron (0.000039 


YOU KNOW that every 


drop of water is being taken out of 
the oil 


YOU KNOW that ring 


sticking is being practically elim- 
inated, time between crank case 
cleanings stretched out, oil life pro- 
longed 


YOU KNOW that you’ve 


THE DE LAVAL SEPARATOR COMPANY provided the utmost in depend- 
Poughkeepsie, New York @ 427 Randolph St., Chicago 6 ability —a De Laval “Puri-Filter”’ 


DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 5 will never let you down. 


One LAVAL 
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68 units to serve 


JOPPA STEAM-ELECTRIC STATION 


Feedwater installation by 

Foster Wheeler includes 

12 high-pressure heaters, 34 low- 
pressure heaters, 18 cooling water 
exchangers (including make-up 
heaters) and 4 evaporators. 


‘ 
satis ted by Electric Energy, Inc. 
to supply approximately half of the power 
for AEC’s Paducah Area Project, the 
Joppa Steam-Electric Station is designed 
for 937,500 KW in six boiler and turbine 
units. Of the semi-outdoor type, it repre- 
sents one of the largest electric power 
stations ever planned for one building 
operation, 

Few installations require the number 
of heaters which this new station will 
have when completed; probably none can 
boast of larger high-pressure heaters. The 
six crossover high-pressure heaters each 
have a surface of 7,760 sq ft capable of 
heating 1,162,700 lb of feedwater per hr 
from 411.1 F.to 470.4 when supplied with 
steam at a pressure of 497 psia, total 
temperature of 721.1 F. The six 10th- 
stage high-pressure heaters each have 
4.858 sq ft surface. Each set is equipped 
with desuperheating, condensing and 
drain-cooling sections, and is built for 
handling 3200 psi, 500 F water. 

The closure for these high-pressure 
heaters incorporates the well-known 
“Lockhead” feature. A patented Foster 
Wheeler construction, this closure pro- 
vides a means for supporting the head 
pressure load that is separate from that 
for supporting the gasket compression 
load. Foster Wheeler Corporation, 165 
Broadway, New York 6, N. Y. 


FOSTER 


M& Crossover and 10th-stage 
feedwoter heaters. Crossover 
heater is approximately 38’ 
high. Shell design pressure is 
550 psi at 800 F; tube design 
pressure 3200 psi at 500 F, 


Foster Wheeler evaporator with 
deaerating preheater. Total 
heating surface 3450 sq ft ca- 
pable of evaporating 30,000 
Ibs net vapor per hr, 


[) WHEELER 
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BALL VALVES 


a new achievement in valve performance... 
STRAIGHT-THROUGH FLOW WITH DROP-TIGHT CLOSURE 


For the path of least resistance — the new SMS-Ball Valve has no equal in design or price. 
When open, the valve is like a straight piece of pipe— nothing to resist flow and create 
resultant pressure drop, thereby reducing pumping costs. Elimination of turbu!e 

adds to valve and pipe life. 

EASE OF OPERATION — Forces required for opening and closing are remarkably low, even 


under adverse conditions. The tremendous leverage exerted by the operating mechanism affords 
complete ease of operation. Flow velocity tends to ease closing 


TIGHTNESS OF CLOSURE — Drop-tight closure is obtained by the wedging action of the 
metal-to-metal seats 

SMS-Ball Valves afford high performance at significant in-place savings. Costs 
compared to valves giving similar performance are appreciably less. Write for our 


new Ball Valve folder. 


This new valve, as well as our full line of cone and butterfly valves, , 

i Hydraulic Gates & Hoists 
is backed by over 75 years experience in hydraulic design and Turbines Trash Rakes 
research, For full information on your valve problem, check Pumps Accessories 

¢ wu 
with your local representative, or write to S. Morgan Smith 


Company, York, Pennsylvania. 


HYDRODYNAMICS 


4 —_ Rotovalves Free-Discharge 
S.MORGAN SMITH ee 
* Pe ad _ sd Butterfly Controllable-Pitch 
4: pear : Valves Ship Propellers 


<4 
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To simplify installa- 
tion, both turbine 
and generator are 
shipped as complete 
assemblies with ro- 
tors locked in place. 
Turbine insulation 
is also applied at 
factory. Illustration 
at left shows 7500- 
kw turbine ready to 
be covered with 
tarpaulin before 


shipment. 


Attractive appearance of WA-Series tur- 
bine and generator is shown above. Unit 
is rated 7500 kw, with steam conditions of 
600 psig, 825 F, 12 inches mercury abso- 
lute. A-C also supplied surface condenser, 
pumps and motors for this installation. 














STEAM 


TURBINE. Engineered to Meet 
GENERATOR Requirements of a 


Modern Power Plant! 


ERE’S another Allis-Chalmers WA-Series 
H turbine generator unit with the kind of 
design features and performance that power 
producers everywhere are looking for today. 

Available for condensing and non-condensing 
service, the up-to-date WA-Series impulse tur- 
bine design is built in sizes 2000 kw and larger 
in NEMA standard ratings. Basic engineering 
features include labyrinth steam seals through- 
out, removable external glands, high chrome 
alloy steel buckets and nozzles, and time-proved 


governing system. 


Simplicity ts Keynote 
For ease of installation and maintenance, every 
detail has been designed to assure maximum 
simplicity. Three-bearing construction; above- 
the-floor oil piping; bracket-bearing, housing- 


type air-cooled generator — all result in a com- 





pact unit with simple foundation requirements. 
And shipment of the turbine and the generator 
with their rotors in place further minimizes 
installation costs. 

Completely coordinated in design, these mod- 
ern generating units are manufactured, assem- 
bled and tested in one plant under unified 
supervision. 

For a detailed story of the WA-Series fea- 
tures that can help you reduce costs, ask your 
A-C representative for Bulletin 03B7654, or 
write to Allis-Chalmers, Milwaukee 1, Wis. 


ALLIS-CHALMERS <0) 
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ONE OF SEVEN WORTHINGTON DEAERATORS installed by Stone and Webster Engineer- 
ing Corporation, engineers and constructors for Virginia Electric’s growing power system. 


Now there are seven Worthington deaerators 
at Virginia Electric and Power Company 


Back in 1939, the Virginia Electric and Power Com- 
pany first started buying steam power equipment from 
Worthington. 

Since that time, VEPCO has installed seven Worth- 
ington direct-contact deaerators in new or existing sta- 
tions, the latest deaerator going to work in 1953. 

There's a good reason for all this repeat business — 
performance. Worthington deaerators, like all Worth- 
ington steam power equipment, are built for service, 
built to keep going year after year under the most 


“SEE the Worthington Corp- 
oration Exhibit in New York 
City. A lively, informative 
display of product develop- 
ments for industry, business 
and the home. Park Avenue 


rigorous Operating conditions. Features like easy tube 
accessibility, Worthington’s patented tray system and 
specially designed distributing weirs add up to eco- 
nomical, dependable operation — with extremely low 
maintenance costs. Matter of fact, we think our 
deaerators are the best salesmen we have. 

Get in touch with your nearest Worthington district 
office for bulletins and information. Or write to 
Worthington Corporation, Steam Power Division, Sec- 
tion S.4.1, Harrison, New Jersey. $.41 


and 41st Street.” A GREAT TEAM IN STEAM 


Steam-Jet Ejectors Boiler Feed 
and Vacuum Pumps Pumps 


b Steam Surface Condensers 
eacerators Turbines and Auxiliaries 
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For low-cost, dependable 
Upjohn burns coal the modern way 


Upjohn has long been famous as a manufacturer of 
pharmaceutical products. Because of the nature of these 
products, it was necessary that the steam plant of 
Upjohn’s new Portage Road Plant, near Kalamazoo, 
Michigan, operate cleanly as well as economically. 
Therefore, coal was chosen to fire its boilers. 


Today Upjohn’s ultramodern steam plant supplies 
steam at only 40c to 42c per 1,000 pounds. It is clean 
and efficieat, with no dust or smoke nuisances, and ash 
handliag is fully automatic. At peak load, the three 
boilers shown above, plus a fourth recently instatled, 
deliver up to 115,000 Ibs. of steam per hour. 


Investigate Your Fuel Costs 


If you're planning to modernize your plant or build a 
new one— or if you are just interested in cutting fuel 
costs—find out how coal, burned the modern way, 
compares to other fuels. Talk to a consulting engineer 


BITUMINOUS COAL 


steam, 


or your nearest coal distributor. Their advice may 
save you thousands of dollars every year. 


facts you should know about coal 


In most industrial areas, bituminous coal is the lowest-cost 
fuel available. 

Up-to-date coal burning equipment can give you 10% to 
40% more steam per dollar. 

Automatic coal and ash handling systems can cut your 
labor cost to a minimum. 

Coal is the safest fuel to store and use. No dust or smoke 
problems when coal is burned with modern equipment. 
Between America's vast coal reserves and mechanized 
coal production methods, you can count on coal being 
plentiful and its price remaining stable. 


For further information or additional case histories 
showing how other plants have saved money burning 
coal, write to the address below 


INSTITUTE 


A department of National Coal Association ¢ Southern Building, Washington 5, D.C. 





THIS PRODUCTION “DOUBLE CHECK” 
SAFEGUARDS YOUR BOILER INVESTMENT! 


@ Yes, here is one extra production step we will never 
bypass! It is your guarantee of a dependable, long-life 
blow-off valve. 

In this corner of the YARway Testing Department, 
every Yarway Blow-Off Valve is hydrostatically tested at 
1!. times its rated maximum working pressure — proved 
drop-tight for service far beyond normal expectancy. 

Not only blow-off valves, but a// YARWAY equipment 
undergoes rigorous tests before leaving the YARWAY 
plant. Why? For one reason—to assure longer and 
better service in your plant. Over 15,000 boiler plants 
are using YARWAY Blow-Off Valves—some for twenty- 
thirty years, or longer. 

Whenever you are in need of boiler blow-off valves, 
be sure to make Yarway your way. 


YARNALL-WARING COMPANY 
10@ Mermaid Avenue, Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 


YARWAY steam plant equipment 


BLOW-OFF VALVES DIGESTER VALVES 
WATER COLUMNS AND GAGES STEAM TRAPS 
REMOTE LIQUID LEVEL INDICATORS STRAINERS 
EXPANSION JOINTS SPRAY NOZZLES 
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| ANDSTONING of commutator 

bars is a very old art and still a 
very useful one for many applica- 
tions. Because of the comparatively 
small use of this method in recent 
years, it seems to have accumulated 
an aura of mystery, assigning it 
largely to the class of old-master 
hand arts whose artisans have since 
faded away. It is true that handston- 
ing has some rather special do’s and 
don’ts but few if any of these require 
great practice before they can be 
accomplished. 

Handstoning of d-c machines can 
be divided into two classes: first, 
turbine generator exciters turning at 
3600 rpm; second, industrial type 
motors and generators. Much more 
meticulous care is required when 
handstoning turbine generator excit- 
ers than when handstoning industrial 
type motors and generators. 


Why Handstoning? 

Handstoning technique was devel- 
oped for combating bar-to-bar rough- 
ness, which is one of the worst of- 
fenders of good commutation. This 
condition is not caused by mechanical 
shifting of the bars, but is due to 
sparking and electrolytic action with- 
in the are. 

High-speed turbine generator ex- 
citers are a special “breed of cats.” 
For example, turbine generator ex- 
citers usually operate at 3600 rpm, 
even up to ratings as high as 300 kw. 
Because of this high speed, they are 
built with a special design of com- 
mutator not found on standard in- 
dustrial machines. Turbine generator 
exciters use a shrink-ring commuta- 
tor whereas standard machines al- 
most always use the V-ring commuta- 
tor. Construction of the shrink-ring 
commutator is such that bar-to-bar 
roughness due to mechanical slippage 


lovember, 1954 


How to Handstone 
a Commutator 








Fig. 1. Home-made assembly for 


By R. L. TAUSCHER * 


use with a small light-weight handstone 


Fig. 2. (Left) Using handstone on commutator of high-speed exciter, at reduced 
voltage, with brushes lifted in span being stoned. Full instructions are given in text 


of one bar on another is a rarity 
indeed. 

The degree of bar-to-bar roughness 
can be determined by using a sharp- 
pointed stick, shaped like a pencil. 
The pointed end is placed on the re- 
volving commutator at a slight in- 
clined angle in the direction of rota- 
tion. On a commutator with negligi- 
ble bar-to-bar roughness, the stick 
will feel as if it is moving over a 
smooth glass surface. 

For a commutator rotating at high 
speed this method is much more 
sensitive than the dial indicator, 
which cannot follow the rapid vibra- 
tion. However, on industrial ma- 
chines, a dial indicator is satisfactory, 
especially if the commutator is turned 
over slowly. 

One of the main advantages of 
handstoning turbine generator excit- 
ers is that they can be handstoned 
when running at 3600 rpm and at no 
load or at about half load with the 
brushes lifted on the span being 
handstoned. This obviates shutting 
down the large generator (a-c gen- 
erator) due to commutator trouble on 
the relatively small exciter. Since this 
handstoning is done at 3600 rpm, a 
smooth pointed stick is much more 
sensitive than a dial indicator. 


Select Right Stone 

Quite naturally, the first principle 
in handstoning is the selection of the 
stone itself. Handstones are usually 
classified as coarse, medium and fine. 
The coarse stone has a grit of about 
80 mesh and is used to remove a 
large amount of copper. It is seldom 
used, however, because it is often bet- 
ter to take a lathe cut off the com- 
mutator surface. The medium stone 
has a grit of about 120 mesh and is 
used for the bulk of the grinding 
work. The fine stone has a grit of 


about 200 mesh and is used only to 
obtain a fine finish. Two types of 120 
grit stones are in common usage: 

1 A 1! by 2! by 12-in. stone. 
The large mass of this stone prevents 
it from following bar-to-bar rough- 
ness. The contact tip of the stone 
should be ground to approximately 
', in. for best results. 

2 A smaller stone may be used 
if the mass of the stone is retained 
by means of lead weights located as 
shown in Fig. 1. This stone can be 
used to a much smaller length and 
does not require sharpening. 

As mentioned, one of the more im- 
portant applications of handstoning 
concerns high-speed exciters. High- 
speed turbine generator exciters have 
extremely high commutator speed 
often more than 2 miles per min. 
Consequently, the commutator must 
have the highest finish practicable. 
Handstoning by a gri. stone of large 
mass is superior to using a grinding 
rig, because the rig will transmit all 
the vibrations of the generator into 
the commutator finish. Handstoning 
of 1800 and 3600-rpm exciters can be 
done at reduced voltage with all 
brushes lifted in the span _ being 
stoned as shown in Fig. 2. If, during 
the process, commutation becomes 
bad, it is necessary only to blow out 
the machine with an air hose. 


On High-Speed Exciters 
There are several points to follow 
when handstoning high-speed tur- 
bine-generator exciter commutator 
bars. Follow these, and the handston- 
ing technique will be easy to master: 
] Lift all brushes in the span to 
be stoned. Steady the stone on the 
brushholder continued on page 113 


Engineering Department, 
Klectric Corp., bast Pitts- 


*Industry 
Westinghouns« 
burgh, Penna. 
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Fig. 1. Conventional building houses two 4000-kw gas turbines plus older 2000- 
kw steam turbine plant. Different stack elevations prevent reverberation of exhausts 
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Williston "Boom" Powered by Gas Turbines 


of the gas turbines were highly ad- 


Oil discovery near Williston, N. D., caught the utility with its power 
down. Two 4,000-kw gas turbines gave (relatively) quick relief 
without offending residential neighbors of the expanded plant 


BY W. VAN TASSEL * 


| ISCOVERY of oil in the Willis- 
ton, North Dakota vicinity early 
in 1951 accelerated economic devel- 
opment of the area to an abnormal 
rate. The attendant rapid increase in 
population and business activity re- 
sulted in very sharp and substantial 
increases in the demand for and con- 
sumption of electric power. 

The City of Williston was served 
by Montana-Dakota Utilities Co. 
with a 2000-kw. steam plant and ties 
to other steam plants at Glendive, 
Montana and Columbus, North Da- 
kota. The major portion of the power 
actually distributed in the area was 
supplied from a 114-kv USBR line 
originating at the Fort Peck, Mon- 
tana hydro-electric plant operated by 
the U.S. Army Engineers. The steam 
plants served principally as voltage 
regulating and peaking capacity, but 
were capable of handling require- 
ments of the area, prior to the ac- 
celerated economic development noted 
above, in event of transmission fail- 
ures. 

By October 1951, it was obvious 
that to assure Montana-Dakota Util- 


ities Co. customers in the Williston 
area a firm and satisfactory power 
supply would require the earliest pos- 
sible addition of sufficient generating 
capacity to meet immediate needs 
and prove an economic capacity in- 
crement serving future rapid load 
growth of a nature and extent not 
predictable by conventional formulae. 

The selection of gas turbines to 
meet the requirement was based upon 
these four factors: 

1. Gas turbines are package power 
plants, having very moderate founda- 
tion space and piping requirements, 
making possible rapid construction 
progress and an early operating date. 

2. A company owned and operated 
gas transmission line would serve the 
majority of fuel requirements, and 
the petroleum fuel supply outlook in 
the area was excellent. In this regard, 
the gas oil dual fuel capabilities of 
the gas turbine were considered ad- 
vantageous. 

3. Due to limited ground water 
supplies and the cost and complexity 
of developing a suitable intake on the 
expected meandering channel of the 
Garrison reservoir headwaters, the 
moderate cooling water requirements 


Vantageous. 

4. Since no 
gineering matching of major equip- 
ment was required, gas turbine selec- 


heat balance or en- 


tion would) minimize engineering 


time and cost. 


Thirteen-Month Delivery 

After conferences with engineers of 
the General Electric Company, a 
tentative order was placed with that 
manufacturer for two 3900 kw simple 
cycle dual fuel gas turbine driven 
generators, with all accessory equip- 
ment, to be delivered in July and 
August of 1953. This tentative order 
permitted the manufacturer to allo- 
cate production time to fabrication. 
The manufacturer was supplied con- 
firmation of the order and instruction 
to begin fabrication on May 2, 1952, 
thus allowing thirteen and fourteen 
months respectively for fabrication 
and delivery of the units to Williston. 
Despite this short delivery time, the 
manufacturer met the requirements 
of the construction schedule. 

Ebasco Services Incorporated of 
New York had been engaged to de- 
sign and construct the gas turbine 
plant and act as purchasing agent in 
dealing with the manufacturers and 
vendor of equipment. 


*Superintendent of Eleetric Produc- 
tion, Montana-Dakota Ll tilities Companys 








Ebasco submitted a_ preliminary 
project outline on May 8, 1952, pro- 
posing extension of the existing steam 
electric station building to serve the 
two new units and indicating unit 
operating dates of October and No- 
vember of 1953. 

In April 1953, Ebasco submitted 
a cost estimate based on engineering 
and drawings already completed and 
in process. This cost estimate proved 
so accurate that it is presented in 
abbreviated form as actual cost, with 
modifying comment as required. The 
estimate covered such repairs 
and alterations as were required to 
extend the existing steam electric 
facility as well as the the 
installation described herein. 

The station building is a steel frame 
brick building, 80 feet by 44 feet by 
32 feet high, closely matching the de- 
sign and architectural features of the 
old power plant structure. Building 
equipment includes the usual heating 
and ventilation, lighting and fire pro- 
tection. Crane rail extension per 
mitted the existing crane to be 
utilized. An additional single cel 
Marley Co. cooling tower supported 
on a reinforced concrete basin was 
erected and piped to serve the gas 
turbine generators. For oil storage, a 
5,000-barrel oil storage tank was 
erected on a sand and gravel founda- 
tion and enclosed by an earth dike 
A 5,000-gallon buried day tank and 
suitable unloading and transfer pumps 
were provided. 

A brick and concrete gas metering 
building, 17 feet by 14 feet by 10 feet, 
with suitable meter runs and pressure 
reducing valves were also provided 
as part of the fuel system. 

Since gas transmission line 
sures under heavy gas load conditions 
could drop below requirements for 
full gas turbine load, two Gardner- 
Denver motor driven booster eom- 
pressors with suitable aftercoolers, 
regulators and receivers are provided. 
These units are housed within the gas 
turbine building directly below the 
main air intake filters. 


cost 


costs of 


pres- 


Rating vs Capacity 
Turbine generator units are each 
rated 3900 kw at station conditions 
1,000 kw standard conditions), gas 


Fig. 2. Gas turbines’ common cooling 
tower gets freeze protection from 
doors, steam turbine condenser water 


or oil fired, and have since proved 
each to have a 5,000 kw capability 
firing with either gas or oil. Each unit 
includes an axial flow compressor, six 
combustors, two-stage gas turbine, 
reduction gear, generator, exciter, 
starting motor, lube oil and govern- 
ing system, accessories, controls and 
instrumentation. 

The cooling water system within 
the plant includes three circulating 
water pumps with piping to the 
various points requiring service on 
both gas turbines and the cooling 
tower. Each pump is rated 325 gpm, 
which amount of water at 85 F. is 
sufficient for one gas turbine. 

An air intake system is provided 
for each gas turbine, and includes for 
each an intake filter and silencer, ex- 
pansion joint, duct work, low tem- 
perature insulation, and steel column 
supports. The filters in the intake sys- 
tem are American Air Filter Com- 
pany 20x25x4-in. type MW-4 cells 
framed into a “V” arrangement for 
each unit. Each filter cell is individ- 
ually removable for cleaning and re- 
charging with a viscous fluid. Inlet 
louvres are flush with the building 
wall and all filters and duct work are 
inside the building. 


Muffler Stacks 

Hach turbine is provided with an 
exhaust system, the main feature of 
which is a combination muffler and 
stack on a reinforced concrete foun 
dation, with necessary expansion 
joints, duct work, high temperature 
insulation and necessary support steel. 
Duct work is suspended on constant 
support hangers to prevent transfer 
of expansion stresses to the gas tur 
bine exhaust heads. 

Main generator voltage is 12.5 ky 
and all switchgear is metal clad Gen- 
eral Electric equipment. The auxil- 
iary circuits are 440-volt and also 
feature metal clad switchgear through- 
out. Auxiliary electric equipment in 


cludes a station battery, a motor- 
generator charger and panel, and 
three single phase 30-kva auxiliary 
power transformers. Service and cool- 
ing water supply, sanitary facilities, 
othce and stores area were all normal 
site improvements available from the 
existing facilities. 

On the initial estimate, labor was 
included on a straight time basis at 
current rates for a 40-hour week with 
reasonable allowance for overtime to 
keep construction in balance. A 
breakdown of costs is presented in the 
table in abbreviated form, but it 
should be noted that these costs do 
not include the main substation, the 
basic cost of the 5,000-barrel fuel oil 
tank, nor the cost of the three-phase 
auxiliary power transformers. The 
estimate does include the installation 
costs of the latter two items, but the 
main substation and its associated 
control equipment were purchased 
and installed by Montana-Dakota 
Utilities Co. as a separate project in 
connection with development of a 
12.4 kv distribution system. 


Startup Delays 

As may be expected during instal- 
lation of a new and unfamiliar type 
of equipment, there were some minor 
delays and difficulties that further ex- 
perience on the part of the manufac- 
turer, consultant and operating com- 
pany would undoubtedly eliminate. 
None of these delays were serious or 
of major consequence, but they did 
retard initial operation of the first 
unit thirty days beyond the planned 
operating date. No particular item of 
delay was of sufficient consequence to 
note herein, nor did any delay add 
appreciably to the construction cost 
of the project. 

Operating experience with the in- 
stallation is still considered limited, 
as the first gas turbine went into trial 
operation in November 1953 and the 
second unit in December 1953. Final 


Table of Williston addition costs. Equipment costs for main substation, oil tank 
and auxiliary transformers are omitted, but last two installation costs are given 


Structures and Improvements 

Fuel Holders, Producers and Accessories 
Gas Turbine Electric Generating Units 
Accessory Electrical Equipment 
Miscellaneous Power Plant Equipment 
Retirement Work in Progress 

Indirect Construction Costs 

Omissions and Contingencies 


Specific Construction Cost 


Overhead Construction Costs 
Engineering 
Engineering and Construction Fee 
Legal and Taxes during Constructior 
Injuries and Damages 
Engineering and Administration 
Interest during Construction 

Land and Land Rights 


TOTAL PROJECT COST 


Cost Per 
KW of 


Cost Capability 


14.00 
3.90 


$ 140,000.00 $ 
39,000.00 
1,109,000.00 110.90 
104,000.00 10.40 
3,000.00 30 
1,500.00 15 
110,000.00 11.00 
48,500.00 485 


$1,555,060.00 $155.50 


$ 195,000.00 $ 19.50 


72,000.00 


123,000.00 


None 


$1,750,000.00 $175.00 





Fig. 3. No. 1 bearing with start-up- 
shut-down and dc emergency oil 
pumps; the 1000-gal oil tank is below 


Williston Boom 





adjustment of equipment and plant 
completion occurred in May 1954. 
Both units were initially fired on oil 
and have demonstrated capability 
beyond 5000 kw on this fuel. The 
limiting factor on capability under 
ambient temperature conditions pre- 
vailing to date has been the manu- 
facturer’s recommendations. Loads 
to 5000 kw per unit have been car- 
ried for test purposes on natural gas. 

Fifteen hours instruc- 
lion in gas turbine operation was sup- 
plied to plant operating personnel. 
This, plus ope ralor ob rervalion of erec- 
procedures as the took 
proved sufficient to orient them 
and operation of the 


of classroom 


lion station 
hape, 
im proper care 
uni 

Startup record forms were devel- 
oped to record every load pressure 
and temperature observation that 
could be secured from installed in- 
strumentation. These were not in- 
tended as station log sheets, but were 
instead planned for reference in 
evaluating future gas turbine per- 
formance against performance of the 
units as initially experienced. 

As of April 3, 1954, the first unit 
installed had a total accumulated 
fired time of 88 hours at an average 
load of approximately 2100 kw. The 
second unit had a fired time of 143 
hours at an average load of approxi- 
mately 1600 kw. The relatively light 
loading is due to the fact that the 
units were operated primarily for 
reactive support and peaking with 
preferential base load carried on the 
U.S. Bureau of Reclamation tie lines. 

Throughout the load range of the 
units, governing has proved satis- 
factorily stable. During warm-up, 
there is a noticeable tendency for the 
gas turbines to pick up load, but this 
tendency disappears after a few min- 
utes of loaded operation during which 
thermal equilibrium is attained. 

After a manually-supplied starting 
impulse, and manual pressurizing of 
cooling water and fuel supplies, the 
starting sequence of the units is en- 
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tirely automatic up to the point 
where the unit is up to speed’ (6868 
rpm) and ready to be phased in. 
Switching and loading procedures 
and controls are conventional. Inter- 
locking relays prevent initiation of 
the starting sequence unless pressure 
conditions of lube oil, cooling water 
and fuel are within preselected limits. 
All automatic supervisory controls 
are “‘fail-safe’’ and will interrupt a 
starting sequence upon ignition fail- 
ure, or delay, or any other malfunc- 
tion. Once “‘up to speed,”’ automatic 
shutdown will follow an alarm indi- 
cating a malfunction, unless correc- 
tive measures are completed within 
predetermined limits. 

The quick starting ability of the 
units is of great value for the service 
conditions they were selected to ful- 
fill. Starting time from “‘at rest”’ to 
““phased in” averages about eleven 
minules, and warm starts of nine 
minutes have been observed. Prior to 
firing, there is a five minute purge 
period with the 250-hp cranking 
motor rotating the unit. Subsequent 
to firing, at about 1200 rpm and es- 
pecially after the cranking clutch 
automatically disengages, the accel- 
eration rate is very high; however, no 
excessive vibration has been observed 
during this rapid acceleration. The 
cranking motor assists acceleration to 
approximately 4000 rpm. 

As the plant is located just across 
the street from a well developed resi- 
dential area, there was considerable 
concern that the gas turbines, despite 
intake silencers and exhaust mufflers, 
would elevate the neighborhood noise 
to objectionable levels. 


Noise Survey 

After installation of the gas turbine 
units, two noise surveys were made, 
one with the steam turbine running 
alone and another with the steam 
turbine operating and with one gas 
turbine operating at rated load. A 
complete analysis of these surveys is 
not presented here, but some typical 
results are of interest. 

At locations that could be con- 
sidered representative of a possible 
source of complaint, the normal noise 
level was determined to range from 
62 to 71 db (decibel) with no gas tur- 
bine running. Normal truck traffic 
passing the plant raised this level to 
79-90 db. With one gas turbine run- 
ning, the noise level at the selected 
locations increased 10 db, and then 
only with the wind in a sector fa- 
vorable to noise transmission. With 
the wind blowing from the residential 
side of the street toward the plant, it is 
not always possible to determine from 
the sound level that a gas turbine unit 
is in service, 

Combination stacks and mufflers 
serving the Williston gas turbines 
were manufactured by Burgess-Man- 
ning and are believed to be the largest 
such devices in existence. They were 
moderate in cost, however, and may 
be considered a good investment. 

Representatives of a promineni 
manufacturer of jet aircraft engines 


have visited this successful installa- 
tion in the course of studies aimed at 
reducing the noise level of test cell 
operation of jet propulsion units. 

The noise survey included loca- 
tions within the station, and deter- 
minations ranged from a maximum of 
98 db in the 75-100 eps frequency 
band to a maximum of 80 db in the 
4800-10,000 cps band. These were at 
the most disadvantageous locations 
in the center aisle between the tur- 
bines. As compared to steam turbine 
plants, the general noise level within 
the station is not unusual or objec- 
tionable in volume, frequency or 
character. 

Intake filters and associated si- 
lencers are very effective; noise at the 
air inlet louvres is only a low level 
rushing air sound. Pressure drop 
across the filters is higher than pre- 
dicted, but tests have indicated that 
this greater pressure drop is due to 
turbulence created by the closely- 
spaced, slanted-intake louvres. These 
louvres will be modified to provide 
an undisturbed laminar air flow, and 
there is every reason to expect that 
this will bring filter pressure drop to 
predicted levels. 

Operation during a heavy snow 
and sleet storm demonstrated that 
the filter will load with ice crystals. 
Regular operating practice is to re- 
move a substantial block of filter cells 
or sections under such conditions. 
The filtering arrangement is for the 
primary purpose of excluding dust 
from the compressor, thus eliminat- 
ing ef ciency-destroying deposits on 
the axial flow compressor blades. Al- 
though inspection subsequent to op- 
eration during a heavy snow storm 
showed no evidence whatsoever of 
ice crystal erosion of compressor 
blading, the manufacturer has to date 
reserved approval of operation with 
filter cells removed. 


Operating Experience 


The relatively limited operating 
experience to date has precluded de- 
velopment of long term effciency 
data. The manufacturer’s guarantee 
promises a gross heat rate at rated 
load of 23,300 btu per gross kwh at 
the generator terminals. 

Factory testsat Schenectady, New 
York showed a heat rate of 21,200 
btu per gross kwh at 4000 kw load 
and a rate of 19,680 btu per gross 
kwh at 490060 kw load. The results 
quoted above are corrected to an 80 
F ambient temperature and standard 
barometric pressure at 1860 feet msl, 
the elevation of the Williston station. 

A five hour and forty minute test 
it the plant determined the gross 
heat rate on natural gas fuel was 
i9,300 btu per gross kwh. This test 
was conducted with a 4000 kw load 
at an average air inlet temperature 
of 32 F and an average barometer of 
27.45 in. Hg. 

Fuel burning schedules and startup 
tests have been so arranged that plant 
forces have gained considerable ex- 
perience in changing the gas turbines 
from fuel oil to natural gas, and the 





reverse. This change is not difficult 
and is readily accomplished in six 
vorking hours. With additional man- 
power, it could probably be accom- 
plished in four hours. 

Gas-to-oil fuel changeover requires 
that the fuel nozzles within the com- 
bustors be changed, the shaft-driven 
atomizing air compressor must be 
bolted to the accessory drive case at 
the governor end of the turbine and 
the gas fuel regulating valve must be 
removed and replaced by an oil pump. 
Flexible connectors are so arranged 
that when oil fuel is used, the gas fuel 
manifold becomes the atomizing air 
supply to the burner nozzles. 

Recently, both gas turbines were 
completely disassembled for inspec- 
tion by factory supervisory personnel. 
All bearings, the reduction gears, 
burners, combustion liners and tur- 
bine blading were found to be in 
excellent condition. The compressor 
blading had a very light deposit on 
the first four stages of each unit, in- 
dicating good filter performance. 
Four compressor blades of the first 
unit were found slightly damaged, 
due to a foreign object passing 
through the first five stages. Indica- 
tions were that this object was a very 
short piece of light welding rod 
which, although extreme caution had 
been exercised in cleaning and in- 
specting the inlet duct, evidently was 
overlooked. The damaged blades were 
replaced, even though considered still 
serviceable. Blading of the second 
unit’s compressor section was found 
to be in perfect condition. 


Wheel Inspection 

The gas turbine wheels of both 
units were subjected to red dye checks 
and sonic tests, with particular atten- 
tion to the fusion weld which joins 
the austenitic wheel rims to the fer- 
ritic wheel spools or hubs. These tests 
indicated that the first stage wheel 
of one unit and both wheels of the 
other unit were in perfect condition. 
The second stage wheel of the first 
unit installed yielded evidence of 
minute voids in the fusion weld which 
the manufacturer wished to study. 
Although the wheel was considered 
serviceable, it was replaced, and the 
used wheel was returned to the fae- 
tory for laboratory examination. The 
original blades of this wheel were 
continued in use. 

Coincident with the inspection, 
some minor field modifications were 
eliminate small oil 
and leaks on the cooling air 
systems. These modifications were 
principally of a nature permitting 
greater freedom of parts to accommo- 
date thermal expansion and contrac- 
tion. In considering these changes, it 
should be noted that the Williston 
gas turbines undergo frequent start 
up and shutdown sequences, and this 
type of service will make more acute 
difficulties due to thermal expansion 
and contraction experienced prior to 
completion of modifications. Experi- 
ence subsequent to modifications has 
heen most satistactory 


made to some 


leaks 


It is well known that other gas tur- 
bine installations have successful 
service records totaling in excess of 
30,000 hours of fired time per unit. 
Experience with the Williston instal- 
lation is such that a long and success- 
ful service life, with reasonable fuel 
costs, low operating and maintenance 
costs, and excellent availability can 
be confidently predicted. The advan- 
tages of an initial investment as low 
as $175.00 per kw of capability are 
very attractive in increments of ca- 
pacity below 20,000 kw, and such a 
low initial investment can justify a 
considerable premium for suitable 
liquid or gaseous fuels. 


Miscellaneous Data 

Where standby considerations, or 
a limited cooling water supply, or an 
immediate need for capacity point 
toward the use of internal combustion 
engines, careful evaluation of the gas 
turbine will show that this form of 
generation can be advantageously 
applied to solve any or all of the 
problems noted. 

Lubrication of the gas turbine 
units has been completely successful 
using Socony Vacuum DTE-797. 
This is the same oil as is used in the 
steam turbine at the plant, so oil in 
ventories have not been complicated 
by the new equipment. 

The main forced oil lube system 
supplies the entire chain of bearings 
in the gas turbine generator unit, in- 
cluding the tailshaft exciter. The 
cranking motor alone is separately 
ring oiled. 

All bearings are equipped with iron 
constantin thermocouples embedded 
in the bearing babbitt. Maximum 
temperatures are generally recorded 
at the reduction gear bearings rather 
than at the bearings nearest the high 
temperature shafting and gas turbine 
wheels. 

Each gas turbine has a 1000-gallon 
lube oil tank and three oil pumps. A 
15-hp ae electric pump supplies oil 
for normal startup and shutdown and 
operates only at those speeds below 
which the main lube oil pump, which 


Fig. 4. Air intake and exhaust ducts. Ex- 
haust duct (center) is supported from a 
rigid frame by constant-support hangers 


is shaft driven, is ineffective. A 3-hp 
de pump, wired to the station bat- 
tery, serves in event of an emergency 
shutdown attended by total ac power 
failure. Each unit has a conventional 
oil cooler similar to those in steam 
turbine practice. 


Manpower 

Experience at Williston indicates 
that gas turbine operating manpower 
requirements are well below those of 
the usual steam installations of sim- 
ilar size. One additional man per op- 
erating shift can attend all readings and 
adjustments to the cooling water and 


fuel supply systems, and this man can 


still attend some routine operating 
and maintenance matters connected 
with the steam plant. The gas tur- 
bines are characteristically cleaner 
and reciprocating internal combus- 
tion engines and the plant can be kept 
perfectly clean with little labor. 

To date, it has not been necessary 
to clean and recharge the air filters, 
but under dusty conditions during 
continuous operation, cleaning can 
proceed on a continuous basis, re- 
placing a few cleaned filter cells at a 
time. This should not increase man- 
power requirements. 


MASONRY DRILLING 
Reprints Available 


FOR PRACTICAL, useful articles on 
Masonry Drilling, by Bernard L. 
Chapin and Ralph H. Alper, pub- 
lished in our June, July, August and 
September issues, have now been 
reprinted all together in an attrac- 
tive 12-page booklet in two colors. 

In accordance with notes in each 
article, scores of readers in all sizes 
and types of plants have written in 
asking for the reprint of the com- 
plete series when ready. They will 
receive their copies soon. 

If you haven't written and want a 
copy now, write the Editor, or write 
Masonry Drilling on one of the 
postage-free return post cards else- 


where in this issue and mail it to us. 

The four articles in the reprint 
cover: Which Bit for Which Mate- 
rial?; Best Speed?; Best Pressures?; 
Choosing Right Bit and Drill; Ham- 
mer Bits. Drilling into masonry in all 
kinds of installation, repair and 
maintenance work is a common 
problem around every power plant, 
whether it's a 500,000-kw central 
station or a 30,000-lb-per-hr boiler 
plant. These practical articles give 
you specific facts and figures and 
many charts, to help you do the job 
with least time and expense. You 
won't find such useful information 
anywhere else. 








Can-pump. Consists of standard 
fitted can 


Fig. | 


vertical pump into steel 


N ORDER TO IMPROVE ther 

mal efficiencies, modern steam 
electric stations employ a wide va 
riety of feedwater heaters to pre-heat 
boiler feedwater prior to its introduc 
tion into the main steam generator 
As explained in the May and July 
1954 issues of POWER ENGINEERING, 
heat for the operation of these feed 
water heaters is derived from steam 
extracted from the main turbine. 
While in the case of an open deaerat 
ing heater this steam condenses and 
passes out with the feedwater, in a 
closed heater, where steam and feed 
water do not mix intimately. This 
condensate must be dealt with sep 
arately, 

In general, there are two methods 
of handling these heater drains. They 
may be cascaded or flashed to a lower 
pressure point in the cycle, as in the 
case of heaters 3 and 4 in Fig. 2; or 
they may be pumped to a higher 
pressure point in the feedwater cycle, 
aus in the case of heater 1 in Fig. 2 
It is this latter and rather specialized 
pumping application that will be 
discussed in this article. The various 
types of hydraulic systems against 


Heater Drain Pumps Face 
Tougher Steam Conditions 


BY T. W. EDWARDS ’* 
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Fig. 2. Diagram illustrating typical cycles for a boiler feedwater heating system 


Present trend for heater drain pumps to discharge at higher pres- 
sures makes their correct application increasingly important. Fea- 
tures of these pumps for high pressure duty are discussed here 


which these heater-drain pumps must 
operate has been discussed previ- 
ously,' so this article will be confined 
to some of the physical aspects of the 
pumping equipment involved. 

Since the trend in modern 
steam-electric station designs appears 
to be towards the use of heater drain 
pumps serving higher and_ higher 
pressure feedwater heaters, as op- 
posed to cascading or flashing these 

the correct application of 
drain pumps becomes more 
and more important. As the per- 
centage of station auxiliary horse 
power consumed by heater drain 
pumps increases, their importance 
and the attention paid to them by 
station designers and operators will 
increase and approach that accorded 
the main boiler-feed pumps. 

Two general arrangements of 
pumping equipment prevail in heater 
drain pump applications. Horizontal 
pumps are normally to be preferred 
because of ease in operation and 
maintenance; however, low available 
Net Positive Suction Heads (N PSH 


some 


heaters, 
heater 


often preclude their use. Under these 
conditions, vertical ‘‘can-type”’ 
pumps are frequently employed. 
With this type of pump almost any 
required NPSH can be made avail- 
able by merely increasing the depth 
of the can and thereby lowering the 
first stage impeller. 

In either arrangement, high suc- 
tion temperatures and pressures are 
frequently encountered. For this rea- 
son, it is often found necessary to use 
equipment specifically designed for 
these severe operating conditions. 
This type of centrifugal pump is nor- 
mally provided with water-cooled 
bearings and stuffing boxes and other 
necessary specialized features. 

Figs. 3, 4, & 5 show various hori- 
zontal pump types which may be 
employed as heater drain pumps. The 
single stage unit shown in Fig. 3 is used 
where total heads to be developed are 
relatively low. Heavy casing sections 
are provided for high pressures. 

For high operating temperatures, 
water-cooled bearings and _ stuffing 
boxes are used. This general type is 
Worthington 
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Fig. 3. Single stage heater drain pump used for low heads 
Heavy casing sections are provided for high pressure systems 


Fig. 5. Where more than two stages are needed to produce 
required pressure, standard boiler feed pumps are often used 


also available as a two-stage pump 
where heads are beyond the range of 
a single stage. See Fig. 4. 

Where more than two stages are 
necessary to produce the required 
developed head, boiler feed pump 
types are frequently used, such as 
shown in Fig 5. 

Where the combination of high 
system pressures and temperatures 
precludes the use of standard stuffing 
box arrangements, special provisions 
must be made. Fig. 6 is a cross section 
of a single stage pump, similar in 
design to Fig. 3, but with the addition 
of a special breakdown bushing ahead 
of the stuffing box to limit the tem- 
perature against which the pump 
must be packed. Relatively cool 
condensate at a pressure exceeding 
pump suction pressure is introduced 
at this bushing and flows along the 
shaft both into the pump and towards 
the packing, thereby excluding ex- 
high temperature water 
from the packing. Excess condensate 
is bled off to lower pressure 
point in the system. 

As previously mentioned, low 
available NPSH conditions can exist 


cessively 


some 


especially where these closed heaters 
are located at a low elevation. These 
conditions may be unsuitable for 
pumps of standard horizontal de 
signs and may require can-type 
pumps. See Fig. 6. 

Can-type pumps are also found 
desirable where available NPSH is 
just barely adequate for a horizontal 
design with no margin. In these bor 
derline applications, a can-type pump 
will, of course, produce almost any 
desired margin of available over re- 
quired NPSH. This margin, as well 
as being a factor of safety under 
stable operating conditions, reduces 
to a minimum the chances of flashing 
these heater drain pumps during 
periods of fluctuating station loads. 

For normal low-pressure heater 
drain service, these can-pumps are 
usually adaptations of standard ver 
tical turbine pump designs fitted into 
can or suction well. Since 
usually no thrust bearing is 
porated in the pump itself, the motor 
thrust bearing must carry the addi 
tional thrust from the pump made 
up of the dead weight of the pump 
rotor and frequently the hydraulic 
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Fig. 4. For high temperatures, water cooled bearings and 
stuffing boxes are used, with heavy casings for high pressures 


BOILER FEEO WATER INJECTION 


BLEED TO LOWER PRESSURE 


Fig. 6. For high pressures and temperatures, packing temp 
is limited by special condensate-cooled breakdown bushing 


thrust resulting from the differential 
head developed by the pump. Pump 
line bearings are lubricated by the 
water pumped, so that the drains will 
not become contaminated by the 
introduction of oil, 

As suction pressures, temperatures, 
and total heads increase, modifica- 
tions to standard designs become 
necessary. Additional stages must be 
used to develop higher heads. High 
discharge heads against which pack 
ing must operate in these vertical 
designs require the use of a break 
down bushing ahead of the stuffing 
box to limit the pressures against 
which the packing must operate. 
Where suction pressures are greater 
than atmospheric, these breakdown 
bushings may be bled to suction 
pressure. However, where pump suc- 
tion is under a vacuum, it is often 
found desirable to bleed this bushing 
to some intermediate stage. In this 
manner, the pressure in the stuffing 
box can be controlled very closely. 
High temperatures require the use 
of water cooled stuffing boxes. Since 
hydraulic thrust is a direct function 
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Fig. 3. Self-cooled exciter. The gen- 


Fig. 2. Later type than Fig. 1. Exciter 
erator has separate ventilating system 


Fig. 1. Old-fashioned exciter with open 
uses same ventilating air as generator 


housing was unprotected against dirt 


Exciter Ventilation 
Practice Today 


BY L. M. DOMARETZKY 


Remarkable reliability of modern turbine generators would be im- as the advantage that brush dust 


possible without dependable auxiliaries. Here's how ventilation has 
improved the performance of exciters for medium sized generators 


N° GENERATOR can function 
| any better than its excitation 
system. For example, performance of 
a 12500 kva turbine generator is criti- 
cally dependent upon reliable service 
from a 50 kw exciter which is usually 
coupled to the generator shaft. One 
of the most important features in a 
reliable exciter is adequate ventila- 
tion. Exciters must have properly de 
signed ventilation systems for two 
reasons. First, ample quantity of cool- 
ing air will reduce temperature of 
windings, and commutator, 
which in turn leads to long winding 
life and aids trouble-free commuta- 
tion. Second, danger of shorted field 
coils and armature flashovers must 
be minimized by preventing accumu- 
lation of conducting particles on the 
field and armature windings. 

Exciter ventilation circuits have 
taken various forms in the past. This 
article will describe some of these, 
and then discuss current trends in the 
design of ventilation circuits for ex- 
citers direct-connected to medium 
size air-cooled turbine generators. 


core, 


Early Types 

Karly direct-connected — exciters, 
before about 1938, were of the com 
pletely open type, as shown in Fig. 1. 
There was no forced ventilation for 
either the exciter or the generator 
collector rings. Accessibility was ex 
cellent, but the exciters were vul 
nerable to damage from dirt. 

In the late 1930's, exciters 
enclosed in a housing which was in- 
terconnected with the generator 
ventilation circuit. Fig. 2 shows an 
exciter of this type. The generator 
collector rings are in the open. A later 
refinement was to extend the enclo 


were 


sure to cover the collector rings and 
bearing pedestal. Fig. 3 shows the 
complete ventilating arrangement. 
Air is led from the high-pressure side 
of the generator fan through a 
pipe to the collector enclosure, then 
through the exciter and an air filter 
to remove carbon dust, and finally 
back through another pipe to a low- 
pressure region in the entrance to the 
generator fan. Another variation of 
this scheme was to lead the warm air 
from the exciter to a point ahead of 
the air coolers so that it was cooled 
before entering the generator. 

Most recent trend has been toward 
self-cooled exciters. In this type, a 
fan mounted on the exciter shaft cir 
culates air through the exciter and 
collector enclosure completely inde 
pendently of the generator. The gen- 
erator ventilation circuit can thereby 
be made more nearly leakproof, min- 
imizing deposits of dirt and carbon 
on the generator windings and pro- 
longing their life. The purchaser is 
also spared the inconvenience of hav- 
ing to provide duct-work in his foun- 
dation to return air from the exciter 
to the generator. Air pressure within 
the exciter enclosure can be held 
within limits which will prevent oil 
leaks and foaming, which oceasion- 
ally were troublesome on generator- 
cooled exciters. 

The features of a modern 
cooled exciter can be seen in Figs. 4 
and 5. The commutator is at the 
coupling end, with a centrifugal fan 
mounted on the outboard end of the 
exciter shaft. After leaving the fan, 
air is forced through the exciter 
frame, ventilating the armature and 
field windings, and then passes over 
the commutator. This arrangement 


self- 


from the commutator is carried out- 
side the enclosure instead of being 
deposited on the exciter windings. 

Generator collector rings are venti- 
lated in parallel with the exciter by 
allowing a portion of air from the 
fan to pass through a duct in the 
cover to a point over the rings. 
After cooling the collector, this air 
then discharges through the same 
opening as the exciter air, carrying 
dust from the generator brushes with 
it 


Air Filters 

Air inlet and discharge openings 
are located below floor level, because 
thiS has been found to lower 
level in the turbine room. Air filters 
are provided at floor level at the out- 
board end of the enclosure to filter 
out most of the dirt particles in the 
inlet air. A convenient access opening 
in the end of the housing permits 
changing filters whenever they have 
picked up so much dirt as to become 
inefficient. It is recommended that 
filters be changed when they show 
twice the pressure drop of a clean 
filter. 

In certain cases where the atmos 
phere is exceptionally dirty, addi 
tional measures may be required. 
For instance, the exciter ventilation 
circuit can be completely enclosed 
by installing a small air cooler inside 
the exciter housing. In this way clear 
air is recirculated through the exciter 
with: very little dirty outside air 
entering as makeup. In this system 
air filters are also required to pick 
up carbon dust from the collector 
and exciter brushes, and prevent it 
from being carried around and de 
posited on the exciter windings. Other 
solutions are to bring clean air in 
through ducts from some remote 


noise 


*™Medium Steam Turbine, Generator 
and Gear Department. General Fleet ric 
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location, or to use one of the various 
types of dust-catching equipment such 
as electronic precipitators. In general, 
it is only the occasional industrial 
installation which will require ad- 
ditional equipment, while many in- 
dustrial plants and almost all utility 
companies will find that the simpler 
system first described will be per- 
fectly adequate. 

Exciter and generator bearings are 
all located in regions of positive 
pressure with respect to atmosphere. 
This is a necessary condition, as 
bearings located in negative pressure 
regions may leak oil. It is also impor- 
tant to prevent excessive pressure 
around the bearings, as foaming of 
the oil may result. To hold the air 
pressure within required limits, fan 
characteristics must be carefully se- 
lected after consideration of exciter 
losses and air flow resistance. 

Knowing the exciter and collector 
losses, the desired air flow is estab- 
lished so that the temperature of air 
passing over the commutator will not 
be too high. The exciter must then 
be designed so that the air pressure 
drop through the exciter is within 
allowable limits when the desired 
quantity of air is forced through it. 
This is usually easy to accomplish 
since the typical exciter frame is 
short relative to its diameter, and 
there are ample spaces for air passage 
between the field poles and commutat- 
ing poles. 

External appearance of a modern 
self-cooled exciter is shown in Fig. 6. 
The single-piece exciter and collector 
enclosure harmonizes with the ap- 
pearance of the main turbine-gener- 
ator set. Hinged panels on each side 
provide access to collector and com- 
mutator brushes, and to the bearings. 
The duct which carries air to the 
collector is located just under the 
top of the cover where it does not 
spoil the simple contour, but actually 
helps to strengthen the cover and to 
prevent vibration. At the end of the 
housing may be seen a small cover 
plate which may be removed to 
change air filters whenever necessary 


Advantages 

Summing up, then, the advantages 
of the self-cooled exciter are 

1. Ventilation cireuit of the main 
generator can be made tighter, thus 
keeping generator windings cleaner 
and improving generator reliability. 

2. Purchaser’s foundation design 
is simplified since exciter air circuit 
is not connected to geierator 

3. Oil leakage or foaming at bear- 
ings is minimized through proper 
control of air pressure around bearings. 

1. Brush dust is carried out of the 
housing and not deposited on exciter 
windings. 

As the advantages of self-cooled 
exciters are more generally appreci- 
ated, they will be supplied on in- 
creasing numbers of medium size 
air-cooled turbine generator sets in 
the near future 
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Fig. 4. Diagram of exciter ventilation. Note that once air has passed over com- 
mutator it is discharged, so that carbon dust is kept away from the windings 
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Fig. 6. Section through a modern generating unit, showing air cooling ana re- 
circulating arrangements for cooling the generator, exciter and collector rings 
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1. Chief concern of the engineer is ‘k’-value of insulation, not thickness 


Engineer Your Duct Insulation 





By S. J. STACHELEK 


f peyten H1IT-OR-MISS approach 
to the insulation of ducts carrying 
heated or cooled conditioned air 1s 
being superseded by a growing ap 
preciation of the desirability of en 
gineering duct insulation. The en 


yineering aspects of duct insulation 
certainly have received’ increasing 
recognition in recent years because 
more technically trained men are 
becoming associated with the field; 
these men realize that engineering 
the insulation for an air duct system 
is a8 Important as engineering the 
design of insulation for pipe lines, 
and for much the same reasons. 

Specifically, insulation design for 
ducts in air conditioning and forced 
warm air heating systems is affected 
by three considerations 1) heat 
saving the reduction of waste from 
heat gain or loss in the system, (2 
protection against condensation 
the prevention ol possibly serious 
moisture damage to building struc 
ture or equipment, and (3) sound 
control the prevention of excess 
noise transmission to areas where 
the maintenance of low sound levels 
iS a requirement 

Each of these three factors rep 
resent a separate and distinet design 
problem requiring separate methods 
of solution, but for most general 
purposes the application of the prin 
ciples discussed in this article will 
aid the practical engineer to achieve 
satisfactory results 


*Kngineer, Owens-Corning biberglas 


Corp. 


Fig 


Fig 


If you are concerned about providing the most 
effective insulation for your air duct system, 
stop worrying. Here are practical engineering 
principles to help you achieve real efficiency 


gare 


2. Flexible insulation offers low-cost installation, fits any duct shape 


3. All joints, fasteners, require sealing with vapor impermeable compounds 





In designing an air heating or cool- 
ing system, the engineer first calcu- 
lates the amount of heat or cold 
that must be supplied through the 
system to meet the requirements of 
the areas to be conditioned. Added 
to the total so derived is the sum of 
losses or gains due to waste in the 
supply lines or return ducts. It is at 
this point that the engineer should 
begin consideration of insulation, be 
cause prevention of waste due to 
duct losses means smaller equipment, 
with a consequent saving in initial 
installation cost and reduced operat- 


ing expense. 


Heat Saving 

A simplified approach to insulation 
requirements is given here; it will, 
however, be adequate for most gen- 
eral purposes. Desired size of equip- 
ment based on total room heat losses 
or gains, without waste, provides a 
clue to the losses to be permitted in 
the duct system. On the average, 
an uninsulated sheet-metal duct will 
have a heat transmission rate (air 
to air) of 1.3 Btu per hr, per sq ft of 
duct surface, per degree F tempera- 
ture difference between inside and 
outside air. This is designated as the 
(’-value of the duct, U being a 
coefficient of heat transmission con- 
sisting of the values expressed above. 
Most installations justify an effi- 
ciency of 80 per cent or better, 
meaning that insulated U-value 
should be based on a maximum heat 
transmission of 0.26 Btu per hr. 

Insulating materials are rated in 
thermal conductivity values, known 
as k-values, which are a rating of 
Btu passage through a one-inch thick- 
ness of the material, per hr, per sq ft 
surface, per degree F difference. By 
converting the k-value (thermal con- 
ductivity) to its reciprocal, thermal 
resistivity per inch, the required 
thickness of insulation is readily 
calculated; the only formula that this 
calculation requires is really a defini- 
tion of U-value: 


or 


I 
R 


where: 
R total thermal resistance 
R resistance of insulation only 
f air film conductance (averages approx 
1.6 indoors, 6.0 outdoors. Air film 
coefficient inside duct omitted as negli 
gible) 


Typical U-values for insulated ducts 
with an insulating material having a 
k-value of 0.25 are given in Table I. 

Quite often the engineer needs to 


know, or decides to use, a specific’ 


temperature at which conditioned 
air will enter each area. Thus the 
temperature rise of air passing through 
the duct the criterion of 
insulation thickness. The following 
formula is used to determine the 
temperature of the air leaving a duct 
system: 

Exit air temperature 


T.(y —1)+2T 


becomes 


where: 

T temperature of aw entering duct 
system 
temperature of ambient air around 
duct system 


2.16 CFM 

UPL 
cubic feet of ow per min 
by duct 
perimeter of duct in ft (make separate 
length if duct 


supplied 


calculations for each 
varies) 


L length of duct in ft 


Protection Against Condensation 

The selection of insulation for pro 
tection against moisture condensa 
tion requires a different set of calcula 
tions. Here, the first step is to deter 
mine the dew point of the air sur 
rounding the duct; this must be 
checked before any consideration can 
be given to insulation thickness and 
the type of vapor barrier protection 
to be employed. Dew-point tempera 
tures can be determined easily if air 
temperature and relative humidity 
are known. Apply these factors to a 
vapor pressure table, or to a psychro 
metric chart such as that provided 
with the ASH&VE Guide. With 
dew point temperature determined, 
insulation thickness can be designed 
so that the temperature of its out 
side surface (to be treated with 
a vapor barrier) will be above the 
dew-point temperatures of the air, 
and thus prevent condensation. 


& Insulation thickness can be deter 
mined theoretically by use of the 
following formula 
where: 
T insulation surface temperature set os 
dew-point temperature 
critical air film resistance on top 
surface of cold duct 
temperatures of 


outside and inside 


the duct 


If the above equation is solved for 
U, the exact amount of insulation 
properties required to give the duct 
proper protection can be determined. 
This equation can also be converted 
to give an answer directly in inches 
of insulation required if insulating 
material with a k-value of 0.25 (such 
as is provided by several Fiberglas 
applications) is selected: 

Minimum required thickness 


OR} 


Provision of a vapor barrier is im 
perative since duct insulating 
materials are vapor porous, and those 
which are not need such protection 
at all joints and at points where 
fasteners are located. By definition, 
no material can be considered a vapor 
barrier unless it has a vapor per 
meability of less than one grain of 
moisture per hr, per sq ft, per inch of 


most 





mercury pressure difference. These 
specifications define a unit called a 
perm. 

Very few air conditioning ducts 
can justify insulation without a vapor 
barrier finish. The major reason for 
such surface treatment is, of course, 
to prevent duct sweating and damag 
ing moisture drips. However, the 
problem of heat gain or insulating 
efficiency is often overlooked in this 
connection. 

Moisture within insulation adds to 
heat gain in two ways: first, by giving 
off heat when it the 
duct surface, and second, by wetting 
the insulation and rendering it less 
efficient. A further undesirable condi 
tion is the possibility of structural 
failures induced by the added weight 
of water-soaked insulation. 

Several rules-of-thumb can be use- 
ful in specifying vapor barrier re- 
quirements. These are often based on 
operating temperatures for 


condenses on 


specific 


Table |. Typical U-values for insulated 
ducts having insulation k-value of 0.25 


insulation Thickness U-value 


0.28 
0.22 
0.15 
0.12 


Table Il. Desirable values of vapor per- 
meability for normal conditions (perms) 


Ambient Air 
Conditions 


Operation Per Year 


}mos 6mos 9 mos 


Unconditioned 

(95F (a 75%RH) 0.5 
Conditioned 

(BOF ( 50% RH) 


Table Ill. Surfacing materials that can be 
used to add vapor barrier protection 


Oil-base, plastic, Two coats over siz 


or rubber base ing can give per 
meability of 0.5 perms 


or better even over 


paints 


4-02 canvas 


At Ve-in. dry thick 
ness, these average 


Cut-back asphalt 
mastics 


approx. 0.5 perms 


Laggings adhesives Vinyl-base finishes 

such as Arabol, like these build up 
good vapor borrier 
Good 


also as white finishes 


Lagfas, Swift's 
in themselves 


over asphalt-base 


barriers 


Table IV. Values of a 


0.10 0.20 0.30 


0.04 0.11 0.19 


each area of the country. For ex- 
ample, where a 95 F dry-bulb tem- 
perature and a 73 F wet-bulb tem- 
perature are commonly used for 
design, the following minimum duct 
air temperatures should apply with- 
out a vapor barrier finish over insula- 
tion: ducts passing through normal, 
non-conditioned spaces, 65 F; ducts 
through spaces conditioned to 80 F 
and 50 per cent RH, 55 F. A safer 
general rule would be the specifica- 
tion of a vapor seal over insulation on 
all equipment operating at more than 
5 degrees under local design dew- 
point temperatures. 

Theoretically, vapor barriers for air 
conditioning ducts should be perfect, 
or have zero permeability. In prac- 
tice, the attainment of perfection is 
often impractical and expensive and 
compromise must be made. 
This is justifiable since most air 
conditioning systems seldom operate 
all year around and “reverse flow,” 
or drying-out periods, will maintain 
insulation in a satisfactorily dry state 
of efficiency. For specifying the rela- 
tive excellency of vapor barriers (in 
perms) under normal operating con- 
ditions, the values given in Table I] 
will be useful. 

Most commercial vapor barriers, 
whether papers, felts, or foils — or 
insulations with any of these integral 
with their construction have ad- 
vertised values of permeability and 
may be specified safely. Many insula- 
surfaces that are not in them- 
selves good vapor barriers can be 
finished with prepared mastics or 
paints and thus be converted into 
suitable barriers. vapor bar- 
riers are also made better by this 
method. Typical examples of such 
finishes are listed in Table III. 

Duct liners, or insulating materials 
designed especially for application to 
the interior of ducts, are a growing 
trend in the insulation of air condi- 
tioning ducts. With the insulation on 
the inside of the duct, the sheet 
metal itself acts as the vapor barrier 
and a more excellent one would be 
hard to find) resulting in economies of 
maintenance, and often in initial cost. 
When utilizing this type of insulation, 
the engineer must consider the larger 
duct dimensions required and the 
added resistance to air flow that most 
of these ducts offer. 


some 


tion 


Good 


Sound Control 


For the purpose of this discussion, 
mention of some of the design criteria 
used in this field will be sufficient. 
The basic measuring unit of sound is 
the decibel (db). One db is just barely 
audible to the normal human ear, and 
120 db is loud enough to cause pain 
*Silent’’ ducts are those which do 


for nine different values of a, the absorption coefficient 


Fig. 5. Internal liners good for year- 
round, hot or cold ducts; absorb noise 


not add to a noise level in an area, 
and thus must be on a register level 
slightly less than that which prevails 
in the area. Acoustical treatment is 
desirable, then, only when it is 
necessary to absorb noise in excess of 
that which prevails in an area. 

A noise reduction of 3 db means a 
theoretical 50-per cent reduction in 
sound energy or intensity of the noise 
The human ear, however, needs a 3 
to 11 db reduction (depending on 
original noise level) to make the 
sound appear to be half as loud. This 
is called the apparent loudness reduc 
tion. Except in special cases, good 
design calls for a reduction of 10 
to 20 db. 

When a sound absorbent material 
is installed on the interior surface of 
a duct, it will not only serve to 
absorb sounds originating in the 
system but will also usually act as the 
thermal insulating material when 
that is required. 

Many rules-of-thumb are used when 
duct liner materials are employed to 
reduce sound levels. These apply 
chiefly when only a part of the duct 
is to be insulated. One of the rules 
states that a length of the duct 
equivalent to ten times the average 
diameter of the duct should be lined 
for generally satisfactory results; 
however, this same rule has also been 
quoted as from one-half to as much 
as one and one-half times that amount 
A more accurate calculation for sound 
absorption is the following formula: 

p 
> 9 ¢ all 
R l 6L \ a 


where: 


attenuation, db 

length of duct to be lined, ft 

perimeter of duct, in. 

cross-sectional area of duct, sq in. 
absorption coefficient of liner. Use Noise 
Reduction Coefficient (NRC) published by 
liner manufacturers for average values 
or the absorption coefiicient at specific 
trequencies for elimination of a specific 
sound. Table IV, with 
sufficiently accurate for most design work 


interpolation, is 


As noted earlier, these calculations 
can be eliminated by the installation 
of a duct liner material throughout 


the duct system, which would not 
only serve as a better sound absorb- 
ing system but would also meet the 
thermal insulation requirements 
and, in addition, will often do this 
at a saving in over-all cost. 
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View of portion of vast Commercial Museum, Philadelphia, where 21st National Power Show will be held December 2 to 7 


Special Events Planned for 1954 Power Show 


‘ERIES of special events is being 
s) planned in conjunction with the 
21st National Exposition of Power 
and Mechanical Engineering at Phil- 
adelphia, December 2 to 7, 1954. On 
the program will be papers and dis- 
cussions of interest to visiting engi- 
neers including those attending the 
annual meeting in New York of the 
American Society of Mechanical 
Engineers, under whose auspices the 
exposition in Philadelphia's Com- 
mercial Museum will be held. 


Trips and Dinners 

Of particular interest to ASME 
members will be plans now being de- 
veloped for an inspection trip from 
the Annual Meeting in New York to 
the Power Show via the Fairless 
Works of U.S. Steel Corp. on Friday, 
December 3. On Monday, December 
6, there will be a joint meeting of the 
Philadelphia Chapters of the ASME 
and the ASCE at Convention Hall. 

Another timely event will be an all- 
day symposium on Automation to be 
held by the Instrument Society of 
America, December 3, covering such 
topics as: Trends; New Problems 
Created by Automation; Automatic 
Intelligence Gathering Systems; and 
an analysis of The Engineering Con- 
trol Loop. Another event already 
announced is a dinner meeting of the 
Plant Engineers Club of Greater 
Philadelphia, to be held at the show 
Thursday, December 2. 

Special bus service during the 
show will be operated from the Kenja- 
min Franklin Hotel, with stops at 
other hotels along the way round 
trip fare 50 cents. 


November, 1954 


A fast-growing list of exhibits 
scheduled for first showing at the 
exposition accumulated during the 
summer, as manufacturers completed 
arrangements for their displays. A 
sampling of specifications for ‘‘first- 
time’ exhibits includes: a master- 
mind which records and regulates op- 
erating performances at many points 
in plant operation; an electric boiler 
of British origin; and a new exhibit 
illustrating seamless manufacture of 
steel pipe and tubes. 

Displayed with the Autolog will 
be a supersensitive gas detector, 
designed to make possible accurate 
sensing of toxic or combustible gases 
in concentrations as extremely low as 
five parts per billion. 

Model gas turbines, a cut-away 
steam turbine, a new line of electric 
motors, a line of fans and blowers, as 
well as unit heaters, will be shown by 
another well-known manufacturer. 

Television for the power plant will 
be demonstrated, to show how a cen- 
tral control supervisor can observe 
such factors as furnace conditions, 
smoke, water level, remote gage 
dials. Instruments for measuring 
noise, devices for voltage regulation, 
and speed controls for sma!l motors 
will be shown. 


Steam Dominates Show 

Steam equipment dominates the 
show. The visitor will see an impres- 
sive array of packaged steam gen- 
erators. There will be a new me- 
chanically-sealed boiler feed pump 
designed to be capable of running dry 
for as much as 2 hours. Largest steam 
traps ever built and new lines of 


pressure reducing valves will be dis- 
played. 

An unusual new air-engine hy- 
draulic pump, designed to operate on 
shop air line pressure, will be intro- 
duced. A liquid dust control system 
will be shown. 

New piping and fittings for high- 
pressure, high-temperature work, and 
precision-drawn tubing will be ex- 
hibited. 

In the water-handling field will be 
a new wet chlorinator, methods for 
controlling slime in industrial waters, 
feeding and weighing of dry solids 
and a new dual orifice meter. 


Safety and Electrical Equipment 

Safety equipment will include new 
high-voltage d-c insulation test sets; 
static control systems for neutralizing 
static charges in industrial processes, 
with alarm systems. Series of newly- 
developed plug-in control centers for 
industrial power distribution will be 
introduced. 

From an English source will come 
the first U.S. exhibit of a line of high 
grade electric motors, built to NEMA 
as well as British standards. Several 
new automatic variable-speed electric 
motor drives will be exhibited, si 
least two of which employ pneumatic 
means of regulation. 

As heretofore, the exposition will be 
under the management of the Inter- 
national Exposition Co., with head 
quarters at 480 Lexington Avenue, 
New York 17, N. Y. President EF. K. 
Stevens is manager of the exposition. 


For a free ticket to the Power Show 
write the Editor. 
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“CAROL”, the misbehaving hurricane, 
left thousands of motors brine-soaked 
and damaged by corrosive salt spray. 
G.E.'s Boston Service Shop is shown 
here as a worker checks incoming 


FORD MOTOR CO.'S Rouge Power Plant has the first of three new 250-psig, motors, still coming in after more than 
650 F boilers on the line. Each will generate 600,000 Ib per hr. The project, 2,000 were repaired or in process. 
engineered by Kuljic ., adds dust collection, fw heating and treatment facilities Sixty motor technicians were flown in 


. 


PACKARD MOTORS and the U. S. Navy have signed con- BOEING'S new self-contained auxiliary power unit, com- 
tracts to develop a mass-producible gas turbine ship posed of two 175-hp gas turbines, generates 200 kw and 
propulsion plant. (From left) Commander Shallenberg, v-p has new control system. Shown here are J. C. Anderson, 
Brodie and Lt. Cmdr. Fowden review plans for the new unit of Boeing, and Rear Admiral W. D. Leggett, Jr., BuShips 





TVA'S John Sevier Station goes up JOHN McKEAN, N. Y.'s new fireboat, 
near Rogersville, Tenn. Three 1050 F, pumps 14,000 gpm while towing a 
1800 psig, 180-mw units start up in'56 — burning ship. Pumps are by Worthington 
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ELECTROSTATIC precipitators were in- 
stalled recently in two new steam 
plants. (Top) Combined mechanical and 
Cottrell electrostatic unit went into 
Holtwood plant of Penn. Water & 
Power Company. A straight electro- 
static (bottom) went into Meramec Sta- 
tion, Union Electric Company, St. Louis. 
Both were designed by theResearchCorp. 


HIGHWAY MOBILE SUBSTATION takes its first ride on a flatcar. Three of these 
Westinghouse 5000-kva mobile units will be used by the Bureau of Reclamation for 
emergency power, or temporary power for construction sites, in the far West 


FLASH STILL for the production of fresh water from sea 
water has been completed by Griscom-Russell in cooperation 
with Bethlehem Steel. Believed to be the largest still of this 
type, it goes now to Bethlehem Quincy Yard for routine tests 


STAND-IN STEAM PLANT will supply steam for hot water 
and heat in expansion area of Oceana Naval Air Station 
(Norfolk) until a new plant is completed in January. De- 
Bothezat Bifurcator fan provides needed induced draft 
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How the Power Department of 


Here is a specific, practical lubrication program worked out by the power depart- 
ment at Kodak Park Works of Eastman Kodak Co. at Rochester, New York. It shows 
types of lubricant used for each unit in power plant, how often used and inspected, 
how applied and by which operator. Program reduces number of lubricants stocked, 
gets right man for each job, prevents unscheduled outages of power equipment 


By C. L. POPE* and 
C. R. O’NEILL** 


fe ARTICLE describes a lubri- 
cation program which has been in 
effect at the Kodak Park Works of 
the Eastman Kodak Co. for 25 years. 
Changes in the lubrication schedule 
are made to take advantage of im- 
proved lubricants, to meet the de- 
mands of new equipment or condi- 
tions of operation, as well as the 
result of operating experience. 

The Power Department has two 
main steam and electric generating 
plants, two refrigeration plants, and 
a water pumping and _ purification 
plant located on Lake Ontario about 
3 miles from the plant. Steam, air, 
electricity, refrigeration, and water 
are delivered to some 400 odd pro- 
duction and service departments over 
an area roughly !'>% mile wide and 2 
miles long. We employ about 22,000 
people at this plant, and operate 
many of the departments on a con- 
tinuous basis. Need for continuity of 
service justifies every safeguard that 
will insure uninterrupted service. 

Necessary part of providing such 
continuity of service is the lubrication 
of all mechanical equipment under 
jurisdiction of the Power Depart- 
ment. Lubricants in Table I take care 
of every moving piece of equipment. 

Steam is generated at 800 psi and 
260 psi; and a 1400-psi boiler and 
turbine are now being installed. The 
first two pressures supply turbines 
coupled to generating units. Steam is 
extracted at 260 and 135 psi for 
steam-driven prime movers, 70 psi 
for processing, and 5-psi exhaust for 
heating and low pressure turbines. 
Normal load is 1,000,000 lb per hr of 
steam. There is a complete lubrica- 
tion schedule for the boiler and auxil- 
iary equipment. The abstract shown 
in Table II may be considered typical. 

Figure 5 shows an air-pressure 
grease pump installed on a 400-lb 
grease drum that pumps grease 


Bearing and 


hodak 


*Head of Lubrication. 
Packing Consultants Section, 
Park Works Fastman hodak Co. 

* Head of Mainte nee Control Sec- 
Utilities Division, Kodak Park 

—~ Kastman Kodak Co. 


Ww orks 


80 


through pipe from the operating floor 
up and alongside the coal conveyor. 
There is a quick-connect valve outlet 
about every 20 ft, so that the oiler 
can plug in about 15 ft of hose and 
lubricate the length of the conveyor 
without moving bulky equipment. 

Temperature of 115 F is main- 
tained on the oil leaving the cooler on 
direct-connected turbines, as a con- 
trol point. This results in bearing oil 
temperatures of 130 to 160 F. Type 
1150 oil is used. We have many uses 
for Type 1600 oil, which is more 
viscous than the conventional 300 
SSU @ 100 F oil used for industrial 
geared turbines. Raising the tem- 
perature of the oil from 115 to 125 F 
from the cooler reduces the viscosity 
of the 500 SSU @ 100 F oil to that of 
a 3800SSU @ 100 F so that our geared 
units all operate with a heavier oil to 
eliminate the use of a 300 SSU @ 100 
F turbine oil. 

Centrifuges for each turbine are 
run while a turbine is in operation on 
a bypass system. Newer types of 
turbine oils separate so well from 
water that occasionally the overflow 
yipe on the side of the turbine loads 
ip with a column of water, and all 


Table |. These lubricants take care of all 
the moving equipment in the power 
department of the Kodak Park Works 





Rust & Oxidation Inhibited Turbine Oils 
Type 1150—oa 150 SSU (@, 100 F turbine oil 
Type 1600—a 550 SSU (« 100 F turbine oil 
Type 2120—a 115 SSU (| 210 F turbine oil 


Refrigeration Oil 
Type 1202—a 200 SSU ( 100 F non-additive 
low pour-point oil 


Air Compressor Cylinder Oil 
Type 1304—a 300 SSU (| 100 F non-additive 
turbine quality oil 


Steam Cylinder Oil 

Type 2165—a 160 SSU ( 210 F, 5% tallow 
compounded cylinder oil 

Extra Heavy Cylinder Oil—a 220 SSU (1 210 F, 
3% tallow compounded cylinder oil 


Greases 
a calcium soap, 280 worked penetration 
cup grease 
a calcium sodium soap, 275 worked pene 
tration ball and roller bearing grease 
Lithium Soap 2 Consistency 
Coupling Lubricant—105 Saybolt Second Furol 
viscosity (¢ 210 F uncom 
pounded oil 


EK B 


EK M 





Fig. 1. In boiler house, convenient lubrication headers on underfeed stokers, con- 
nected by pipes to inaccessible bearings requiring lubrication under the stokers 
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E K Co. Programs Its Lubrication 


Fig. 2—Right. Operator adjusting lu- 
brication on one of Kodak Park Works’ 
two-stage air compressors, driven by 
reciprocating steam engine. This view 
shows oil tank and purifiers on the unit 
and force-feed lubricator in background 


Fig. 3—Below. View of one of the 
steam-turbine-driven centrifugal refrig- 
eration compressors, which the E K Co.'s 
Power Department must lubricate prop- 
erly. For these units they use rust- and 
oxidation-inhibited oils; take oil sam- 
ples monthly for analysis; base oil 
changes in systems on analysis results 


Fig. 4—Far Left. Alongside coal con- 
veyor in power house runs a pipe line 
carrying lubricating grease supplied by 
pump shown in Fig. 5. This view shows 
how operator, using about 15 ft of 
hose (shown under his right hand) can 
plug into a quick-connect valve about 
every 20 ft on pressure grease pipe, 
and use gun along length of conveyor 


Fig. 5—Right. This air-pressure grease 
pump, installed on 400-ilb grease 
drum, pumps grease to pipe extending 
alongside coal conveyor so operator 
can lubricate conveniently, as, in Fig. 4 





Fig. 6. This big battery of motor-driven and steam-engine driven ammonia com- 
pressors supplies refrigeration for the varied and extensive processes of the 
Kodak Park Works. Details of their lubrication programs are as given in the text 


flow to the centrifuge ceases until the 
water is drained manually from the 
tank. Our new 12,500-kw turbine will 
have oil taken directly from the low- 
est point of the main oil tank to the 
centrifuge, to eliminate this difficulty 
and maintain our systems drier. Oil 
samples are taken monthly and tested 
for interfacial tension, acidity, water, 
and sediment. Twice a year, samples 
are procured and the Eastman Kodak 
accelerated oxidation test? is run to 
measure the effectiveness of the re- 
maining oxidation inhibitor in the oil. 

Experience has indicated that an 
Voreandt 1A Hall AST AL Bulletin No. 


oil which will last 300 hours in our 
oxidation test will give 11,000 hours 
of service in our most severe turbine. 
If a used oil should break down on 
test in less than 300 hours, we would 
change oil at the next most con- 
venient time. No oils have broken 
down in turbine service due to resin- 
ous deposits since the introduction of 
the rust- and oxidation-inhibited tur- 
bine oils some 15 years ago. 

External inspections are made 
yearly on turbines and internal in- 
spections every three years. Rusting 
still occurs occasionally above the oil 
level and in some oil return lines 
where the surfaces are not well wetted 


by the oil. Turbines in intermittent 
operation so that excessive condensa- 
tion occurs are most likely to show 
rusting. Painting with oil resistant 
paint above the oil level has prac- 
tically eliminated rusting. Oil coolers 
remain so clean that they need only 
be inspected occasionally for exami- 
nation of tube condition. 

Governor camshaft gear bearings 
are lubricated the first Sunday each 
month with EK M grease. Dashpots, 
of course, are dependent upon vis- 
cosity, and ours require Type 2120 
oil, inspected at 3-month intervals 
and the oil changed yearly. 


Air Compressors 

Most of our air compressors are 
two-stage, steam-driven reciprocat- 
ing engines delivering air at 90 psi. 
Type 1304 oil is supplied to the air 
cylinder by force-feed lubricators at a 
rate of approximately 1 gal of oil to 
1,000,000 sq ft of area swept by the 
piston. Leads generally run to a quill 
on the suction side of each cylinder 
to take care of the intake valves and 
cylinder lubrication, and one lead to 
the packing of each rod. Valves are 
inspected once a year and _ piston 
rings are inspected every 3 years. 

No deposits are found in the cylin- 
ders where intake filters clean the air 
and air discharge temperatures are 
approximately 250 F. Air-cooled type 
air compressors use Type 1600 oil con- 
taining the oxidation inhibitor. The 
common practice of locating the in- 
take air filter at some distance from 
the compressor occasionally causes 
trouble from pipe scale and rust on 
the inside of the intake pipe entering 


Table Il. Typical section of complete lubrication schedule for principal power house equipment in the great Kodak Park Works 





Underfeed Stokers, Water-Tube Boiler 


Method of 


Part Lubrication Lubricant 


Gear boxes Splash 2165 Shift 


Turbine gear Splash 1304 Shift 


case 
Linkgrate hyd Force feed 


drive 


Main & conn Pressure EK M 
rod brgs. L.G 


mechanism & 


Grease 


ash discharge 
plate 
Stoker governor Splash 


Pressure 


Windswept shift 


valves Grease 


Ash gates rollers Pressure 


Grease 


Coal bunker Pressure EK M 


gates Grease 


* Blow-off valves 


EK B 


Pressure 
(stem brgs.) Grease 


Coal agitator Pressure EK M 


brgs 


Grease 


To be done when boilers are out of service 


tain equipment in their area. 


inspect 
Every 


8-4 Shf 


Month 


Yeor 
Year 


8-4 Shf. 


t Field Division No. 9 is the 


maintenance division for power, has all tools, trades and experience to main- 


Change 
lubricant or 


Lubricate Part 


Yearly by Field Turbine brgs 
Division No. 9t 
Yearly by Field 
Division No. 9 


Fan brgs 


Reduction gears 
Yearly by Field 


Division No. 9 Flexible coupling 


H.P. boiler oper. 


Motor brgs. 


Inboard pump 


b 
Yearly by Field i 


Division No. 9 
Tues. by boiler 
helper 


Outboard pump 
brg. 


| | | 
Boiler room oiler Flexible coupling 


Boiler room oiler 


Boiler room oiler | Drive gear brgs 

Corner wheel 
brgs. 

Bucket wheel 
brgs 

54° drive gear 


H. P. boiler oper. 


Bath 


Method of 
Lubrication Lubricant 


Ring oiled 
Ring oiled 
Force feed 


Packed 
Ring oiled 
Ring oiled 


Force feed 


Grease cups 
Grease cups 


Grease press 


Turbine-Driven F-D and !-D Fans 


Change 
lubricant or 
Lubricate 


Inspect 
Every 


Yearly by Field 
Division No. 9 
Yearly by Field 
Division No. 9 
Yearly by Field 
Division No. 9 
Yearly by Field 
Division No. 9 


1600 Shift 


1304 Shift 
1600 Shift 


Year 


Motor-Driven Boiler Feed Pump 


Shift Yearly by Field 
Division No. 9 
4/1 & 10/1 by 
Field Division 
No. 9 

4/1) & 10/1 by 
Field Division 
No. 9 

4/1 & 10/1 by 
Field Division 
No. 9 


1304 


1150 Shift 


1150 Shift 


Coupling 6 mos 


compound 


Coal Conveyors 
EK B Wkly. by Coal 
Eqt. Oiler 
Wkly. by Coal 
Eqt. Oiler 
Wkly. by Cool 
Eqt. Oiler 
Wkly. by Coal 
Eqt. Oiler 


Day 
EK B Day 
EK B Day 


Coupling 
compound 








the compressor, with consequent cyl- 
inder scoring and ring wear. It is 
worth while to locate the air filter in 
the suction line as close to the com- 
pressor as practical. 

Type 1600 oil is used for crankcase 
lubrication. Steam cylinders on 136- 
psi 450-F steam are lubricated with 
Type 2165 oil and those on 260-psi 
550-F steam are lubricated with the 
220 SSU @ 210 F eylinder oil with 2 
to 3 per cent compounding. We have 
never encountered any difheulty with 
steam-cylinder lubrication except the 
carburizing of the oil in the quills on 
the high-temperature steam cylin- 
ders. Routine inspection and cleaning 
of these quills is done every 6 months 
or 4000 hours of operation. Cross- 
compound piston-valve engines and 
duplex uniflow engines are in service. 


Ammonia Compressors 

Ammonia compressors, motor and 
steam-engine driven, in the refrigera- 
tion plants use Type 1202 oil for 
crankease ammonia cylinders and 
metallic piston rod packing lubrica 
tion. As a small amount of oil is car- 
ried into the ammonia cylinders on 
the piston rods, this oil must not con- 
geal on the tubes of the brine cooler, 
which operate at —36 F. Oil purged 
from these brine coolers is reclaimed 
and used for lubrication of the steam- 
engine-driven ammonia compressors 
in the older refrigeration plant, which 
operates 9-F brine and 35-F chilled 
water coolers. The engine-driven com- 
pressors are operated with 135-psi 
150-F steam and the steam cylinders 
are lubricated with Type 2165 oil. 


Centrifugal Compressors 

Centrifugal refrigeration compres- 
sors are all steam-turbine-driven, di- 
rect-connected. About one half are 
driven with non-condensing turbines 
and the rest with condensing turbines. 
Turbines use Type 1150 oil and the 
compressors Type 1300 oil. Compres- 
sors originally operated on non-addi- 
tive oils, but recently these have been 
replaced with rust and oxidation 
inhibited oils. Samples are taken 
monthly from each oiling system for 
analysis. Oil change on these units is 
based primarily on routine oil analysis. 

Water pumping station uses a 
lithium soap, 265 295 penetration 
grease on all ball, roller, and plain 
bushings because of the universally 
wet condition of most of the equip- 
ment. Type 1300 oil is used in all in- 
side gear reducers and ring-oiled bear- 
ings. On all outside gear reducers 
SAE 90 mild e.p. oil is used to accom- 
modate the low ambient tempera- 
tures in the winter. 

We should like to stress the fact 
that, by being sure the right types of 
lubricants are being used, by compro- 
mising to reduce the number of lu- 
bricants being used in any one area, 
by scheduling lubrication and inspec- 
tions, and finally by having well- 
informed designated personnel to do 
the work, all unscheduled outage is 
avoided unless some very unusual 
and unforeseen case arises. 
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Fig. 7. View in the oil storage room of the power house at Kodak Park Works, 
showing modern practice in storing and handling lubricants for a power plant. 
Note oil storage tanks carefully labeled, also overhead hoist for handling drums 


Fig. 8. One of 





Know Your Boiler Blowdown System 


This clear explanation of present-day practice tells you what you 
need to know about boiler blowdown; how you can improve your 
system; and how to use a simple method for sizing blowdown piping 


JURPOSE OF a blowdown system 

is to provide a safe, convenient 
and legal means of draining or vent- 
ing one or more portions of a steam- 
generating unit. Among the areas 
which require draining are: the boiler 
drum, pocketed water wall headers, 
economizers, bare tube boiler sec- 
tions, superheaters, etc. Any modern 
steam-generating unit 1s provided 
with at least the following: 

1. Continuous blowdown 
steam drum 

2. Superheater drains (or vents 

3. Lower header drains 

A typical blowdown system is 
shown in Fig. 1. In addition to the 
minimum drains as outlined above, 
there are also shown drains from the 
economizer, boiler gage glass, safety 
valves, etc. It will be of interest to 
list each of the drains, discuss its pur- 
pose, and ascertain which of the 
drains dictates overall design of the 
system. 


from 


Operating Instructions 

In order to understand the boiler 
blowdown system, let us examine 
some typical operating instructions 
for a half-million lb per hr boiler. 

Boiler should be blown down at 
least once every 24 hours, or more 
often if the feedwater is of inferior 
quality or the amount of make-up is 
large. 

Use of the boiler bottom blow-off 
valves should be restricted to periods 
of moderate steaming rates and pref- 
erably very low combustion rates. 
The bottom blowdown should always 
be used to free a boiler of sediment 
when the boiler is being cut out. 

Never make the blowdown long 
enough to lose sight of the water in 
the gage glass. Check the valves for 
leaks occasionally. Never blow down 
the water walls, waterscreens, etc., 
while the unit is steaming. These may 
be blown down when the unit is taken 
out of service. 

If a superheater is installed with 
the boiler, before lighting-off it should 
be drained through lines free from 
back pressure and vented at the out- 
let to assure a flow of steam in order 
to protect the superheater elements 
from overheating. The superheater 
drains should then be closed with the 
exception of the superheater outlet 
drain, which must remain open until 
the boiler has gone on the line and is 
carrying load. This drain valve may 
be throttled somewhat when the 
boiler pressure becomes sufficient to 
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OTHER CONNECTIONS TO BLOWCOWN SYSTEM. 
TO LOWDOWN TANK OR CANAL FITTINGS 


Fig. 1. Diagram showing piping and valves for a typical boiler blowdown system 


assure considerable flow through the 
superheater. 

If an economizer is included in the 
installation and there is no way to re- 
circulate the water during this period, 
it may be necessary to feed more 
water than would normally be re- 
quired and blow down to maintain 
proper water level in the boiler to 
ensure sufficient flow through the 
economizer. This will avoid steam 
generation in the economizer and a 
severe water hammer. 

With operating pressures in excess 
of 400 psi, flat glass water gages are 
commonly used with mica inserts. To 
avoid deterioration of the mica, 
blowdown of these gages, and col- 
umns if used with them, is restricted 
to the minimum required to give the 
operator a true water level indication. 
Normally it is unnecessary to blow 
down with a wide open valve; slowly 
cracking the drain valve on a high 
pressure gage will usually suffice. 
Water columns that have no mica 
inserts may be blown down without 
fear of injury. 


In addition to the steam supplied 
to the prime mover (turbine or en- 
gine) the boiler must produce enough 
steam to care for loss through valve 
packing, glands, loss through steam 
seals, loss through safety valve blows, 
supply to process, etc. The steam 
which passes through the turbine and 
which is extracted to the various 
feedwater heaters is eventually trans- 
formed to condensate and returned 
to the boiler by the boiler feed pumps. 
However, it is necessary to supply 
make-up water to compensate for the 
steam lost through glands, etc. 

Make-up may be from the softened 
water system, from a demineralizing 
system, or from evaporator vapor. In 
any case, regardless of the purity, 
chemicals are fed into the feedwater 
system. For example, sodium hydrox- 
ide is fed to insure that the feedwater 
is alkaline; sodium sulphite is fed to 
remove the last traces of oxygen fol- 
lowing deaeration. Thus the make-up 
water will contain impurities — either 
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those which are naturally present or 
those which were added to prevent 
corrosion of the boiler steel. 

As steam is generated and collects 
within the steam drum, the impu- 
rities originally present in the make- 
up are left behind. If no means were 
provided to eliminate them, even- 
tually these impurities would occupy 
considerable space and would hamper 
circulation and heat transfer within 
the boiler. It is the usual practice to 
drain off continuously, from about 
the water level of the boiler, enough 
water to remove impurities at the 
same rate at which they enter. The 
line which leads from about the cen- 
ter of the drum to the blowdown tank 
is called the continuous blowdown 


} 


ine, 


Superheater Vent 

Principal function of the super 
heater vent is to provide a flow of 
cooling steam during the periods of 
boiler start-up. Without such steam 
flow the superheater tube tempera- 
ture would approach the furnace 
temperature (perhaps 2400 F) in the 
case of a radiant superheater or the 
flue gas temperature (perhaps 2000 
F) in the case of a convection super 
heater. The boiler manufacturer will 
calculate the required quantity of 
steam flow and will provide a valved 
connection of at least sufficient ca- 
pacity. However, the boiler operator 
usually has no direct means of meas- 
uring the steam flow and common 
practice is to open wide the super- 
heater vent valve during starting-up 
periods. Thus the quantity of steam 
flow is that which will flow through 
one or more wide open valves, through 
a certain selected size of pipe line, and 
finally into sort of blowdown 
recelver. 

It should be pointed out that gen- 
erally the boiler manufacturer will 
not provide separate vents from the 
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~WATER TO SEWER 


Fig. 2. Blowdown tank connections. Text explains simple method for sizing piping 
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superheater outlet header but will 
use the drain connections for both 
drain and vent. They prefer this 
drain line to be free of any other flow 

so it is desirable to run this line 
as a separate line to the blowdown 
tank or canal fitting. 


Blow-off Valves 

A station which is to run 24 hr a 
day is called a base-load station. In 
recent years some utilities have found 
it necessary to add load for industrial 
daytime usages, but do not have the 
need to operate those same units at 
night such a plant would be called 
a peak-load station. This would in- 
fluence the location of the valves. For 
example, in a peak-load station with 
its constant starting and stopping, 
ready accessibility of valves would be 
a very important factor. 

The prime consideration is to lo 
cate valves so that they will be ac- 
cessible, but at the same time bear in 
mind that it is desirable to have a 
closed valve as near as possible to the 
source of pressure. A valve that may 
require daily adjustments, such as a 
continuous blowdown flow control 
valve, must be installed in a position 
where it can easily be reached by an 
operator. Valves should always be 
located adjacent to platforms it 
may be necessary to extend the plat 
form or to pipe up to a platform be- 
fore selecting the final location. 

On drum continuous blowdown, it 
is preferable to use a flow control type 
of valve with special disk for close 
control of flow. 

It is preferable to use straightway 
Y-type of globes in preference to reg- 
ular globes or gates since the Y-type 
has less obstacles to cause sediment 
to pack up or hang up. 

It is preferable to double-valve all 
boiler blow-offs although the Code 
allows single valve with valve in 
common blow-off header. 


VEN? TO ATMOSPHERE TO 
CARRY AWAY FLASHED STEAM 


BLOW-OFF CONNECTION TO COME IN ON TANGENT 
» FOR THE BEST SEPARATION OF STEAM AND WATER 


BLOW-OFF LINE FROM THE BOILER 


VENT STACK SHOULD EXTEND BELOW BLOW-OFF 
CONNECTION SO THAT REVERSAL OF THE VAPOR 
WILL DROP OUT MAXIMUM WATER BEFORE ESCAPING 


4 


PRESSURE DROP THROUGH VENT TO ATMOSPHERE 
SHOULD NOT EXCEED THIS SEAL HEAD TO PREVENT 
BLOWING OUT OF SEAL 


Blowdown tank would be required 
where a place to dispose blowdown 
from boiler cannot be found that is 
acceptable, such as a river or the dis- 
charge canal carrying away used con- 
denser discharge water. The object of 
the blowdown tank is to cool the dis- 
charge so it is acceptable for discharge 
into sewer system. This is done by 
flashing the blowdown and leaving 
the dropped out condensate at 212 F 
for discharge to sewer. Method of 
sizing the blowdown tank will be 
given in a separate future article. 

Vent on blowdown tank should be 
carried to some point clear of build- 
ing to prevent vapor from. being 
pulled into fan suction or fouling coal 
conveyor system. 

It is, of course, less costly not to 
have the blowdown tank and use 
sound-muffling canal fittings im- 
mersed in the water canal carrying 
discharged cooling water from con- 
denser. This procedure eliminates 
both blowdown tank, pit, large vent 
stack and piping to sewer. 


Sizing Blowdown Piping 

There are three items to consider 
in sizing the blowdown piping: 1. 
Code requirement as to size and 
pressure standard; 2. The amount of 
steam going to blowdown tank from 
superheater during start-up; and 3. 
Sizing the piping for flashing. 

The Code gives minimum sizes for 
water column and gage glass, maxi- 
mum size for drum surface blow-off, 
and the minimum and maximum for 
boiler bottom blow-off. 

The boiler manufacturer will give 
the maximum steam load expected 
through superheater header during 
start-up. 

Sizing the piping for flashing mix 
tures is a complex problem. However, 
here are a few guideposts that will 
aid in approximating the sizing. The 
key problem to deal with is the ero 
sion of the piping. Since a mixture of 
steam and water traveling at high 
velocities through a pipe has erosive 
action at any change of direction, the 
piping should be as free from bends 
and elbows as possible. 

To eliminate erosion where these 
changes in direction of flow must 
exist, Benjamin and Miller in their 
article ‘‘The Flow of a Flashing Mix- 
ture of Water and Steam Through 
Pipes’’' have suggested as a cri- 
terion a limiting momentum force of 
75 |b on a 90 deg elbow [V/2 (wv +g)| 

W. F. Allen, Jr. in his paper ‘‘ How 
to Size Piping and Valves for Flash- 
ing Mixtures’’? states that in addi 
tion to the momentum eriterion 
above, the intensity of force per unit 
area should be limited to 300 Ib per 
sq ft [V? 2vg)| 
where, 

W Weight flowing, lb per sec 

\ Velocity, ft per sec 

g Acceleration due to gravity, 

32.2 ft/sec /sec 

\ Specific volume, cu ft per Ib 

The drains or blowdowns from a 
steam generating unit are of two 
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Worked Example 
In order to demonstrate the method 
ol approac h to this problem, the fol 
lowing data are assumed 
] It is desired to pass 50,000 |b per 
hr from the superheater vent 
[hie blowdown tank is to op 
erate under this condition with 
“a pressure } psi atmos 
pl eric, or say 18 psia 
The steam leaving the super 
heater is at 1500 psia and 950 F 
it is usual have two 
superheater vents, one at each end of 
the superheater outlet header, so that 
all of the superheater elements will be 
assured of a steam flow. Thus only 
25,000 Ib per hr 
through each valve 
The capacity of the valve is limited 
only by its size and initial steam con 
ditions. Directly at the valve, the 
pressure will be the critical pressure 
or approximately 55 per cent of the 
initial pressure in the case of super 
heated steam. From there to the 
blowdown tank there will be a gradual 
drop in pressure caused by friction 
which increases at a_ progressively) 
faster rate due to the large increase 
in specific volume which accompanies 


above 


practice to 


need he passed 


reduction in pressure 

Our first step is to estimate the size 
of vaive. We shall use Napier’s for 
mula as a first approximation, 


W 
) 


where 
Ww weight discharged in lb per sec 
p initial pressure 
area ol orifice in sq In. 


0.324 sq in 


This would give 0.642 in. dia 

It would thus appear that a *,-in 
alve may be satisfactory. However, 
for structural strength, a boiler vent 
should never be smaller than 
1 in. The larger size will also provide 
a margin for frictional resistance and 
back-pressure in blowdown line. 

Most conservative approach is to 
assume that the expansion from the 
uperheater occurs at constant en- 
thalpy. This will set the conditions at 
nlet to blowdown tank. 

Let enthalpy of steam at super- 
heater outlet header be h,. The en- 
thalpy of vapor at the reduced pres 
ure condition will be termed h,. and 
the enthalpy of the liquid, h,. The 
amount of flash can be calculated by 
taking a simple energy balance 

Nn xh t On 
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It may be considered desirable to 
have a small blow for steam sampling. 
his might just prior 
to the sampling cooler to clear the 
steam line leading to the cooler. 
Relief the shell (steam 
and on the head (water side) of 
a closed heater should be connected 
to a common line running to boiler 
blow-off, or to a large stack that will 
permit flashing so that the steam may 
eparate out and the water be dis- 
charged to drain. These valves should 
be corrected directly to the discharge 
piping and not through a funnel or 
drip pan elbow A test connection 


be connected 


valves on 


side 


Standard Transformer 
as Voltage Regulator 


By PAUL C. ZIEMKE 


Most SMALL POWER transformers, 
with leads brought out of the tank, 
can be used as regulators to raise 
or lower line voltage. The normal 
method is to connect the transformer 
primary across the line and the 
secondary in series with the line as 
shown in the above diagram. Thus 
the primary voltage rating must be 
equal to line voltage, and the seec- 
ondary of the transformer must be 
able to carry line current. In addition, 
since the transformer secondary will 
be at line potential above ground, 
its insulation must be able to with- 
stand this voltage to ground. 

When purchasing a_ transformer 
for bucking or boosting service the 
maximum line current must be known 
so that the secondary of the trans- 
former can carry it safely without 
overheating. The following example 
illustrates this selection. 

A 2,400 v line in single phase 
service with a load ef 20 amp re- 
quires a 10 per cent voltage boost. 
10 per cent of 2,400 is 240, which 


with » in. globe valve should be 
taken off near the discharge outlet of 
the relief valve. 


Code Requirements 

Latest requirements of the Boiler 
and Power Codes should be examined 
before designing the blowdown sys 
tem. For example, here are some of 
the rules governing pipe sizing and 
pressure standards: 

“The water column blow-off pipe 
shall be at least *4 in. pipe size. 

“The minimum size of the steam 
and water connections shall be 1 in. 
pipe size and each water glass shal! 
be provided with a valved drain. 

“Surface blow-off not over 2!4 in. 

“Bottom blow-off 1 in. minimum 
and 2!, in. maximum. 

‘“‘Blow-off piping shall be designed 
as for saturated steam in accordance 
with the following table, but all fit 
tings shall be of steel. 

Boiler Pressure Design for Steam 
psi gage psi gage 

901 to 1500 600 

601 to 900 100 

250 to 600 250 

below 250 250" 

“However, boiler blow-off piping 
that may be subjected to full boiler 
pressure shall be capable of with- 
standing full boiler pressure.” 
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Connections for booster-transformer 
the secondary voltage 
of the transformer must be 240. 
The primary, which will be con- 
nected across the line, will be 2,400 v; 
i.e. the transformer will have a 
10:1 ratio. With a line current of 
20 amp, i.e. a secondary current of 
20 amp, the transformer rating will 
be 20 x 240 4.8 kw, say 6 kva. 
If a 5 per cent beost or buck were 
needed, then a 20:1 ratio transformer 
would do, with a secondary of 120 v, 
and a rating of 20 x 120 2.4 kw, 
or 3 kva. 

An important precaution to be 
observed with this type of impro- 
vised regulator is that the primary 
leads must never be opened while 
the secondary is energized. If this 
were done, dangerous voltages could 
be built up in the primary windings. 
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What Ruined the Cooling Unit? 


When refrigerating plant failed to cool rooms, inspection 
showed badly corroded fans, and highly acid brine. Cause 
and cure are described, also way ammonia condenser cool- 
ing water supply was increased; other changes were made 


By C. T. BAKER 


N AN ABBATOIR, the refrigerat 

ing plant comprised four large 
brine spray units which supplied the 
necessary cooling effect for the chiil 
and the curing rooms. Each unit con 
tained 840 ft of 3,-in. full weight 
galvanized flooded ammonia evapo 
rating coils. A 60-gpm, 60-ft head 
pump, driven by a 2-hp motor, circu- 
lated brine from a small mixing tank, 
attached to the frame of each unit, 
through several spray nozzles located 
immediately above the evaporating 
coils. A 9,000-cfm fan circulated air 
through the cold brine spray and dis 
charged chilled air to the space to be 
cooled. 

In order to prevent ice formation 
on the evaporating coils of the units, 
it was, of course, necessary to main 
tain the brine at a density that would 
prevent tts freezing. 

All units worked perfectly for more 
than a year. No difficulty was experi 
enced in holding the specified room 
temperatures during that time. A 
short time later, however, the engi 
neer was called on the carpet for fail 
ing to hold one of the rooms at the 
proper temperature for chilling the 
meat. I was asked to investigate the 
situation and determine the cause otf 
the trouble. 

First on the program for inspection 
were the air circulating fans and the 
interior of their housing. Three fans 
were mounted on a common shaft 
driven by a 3-hp motor through a 
flexible coupling. These fans were 
badly damaged and about ready to 
fall apart. Brine eliminators on the 
air outlets of the units were almost 
completely eaten up with rust and 
damage to the steel housing 
was noticed. A check of the brine 
solution removed from the mixing 
tank showed a pH of 5.5. The ques 
tion was: ‘‘ Why such an acid brine?” 

In discussing the situation with the 
plant engineers, the following facts 
came to light. The chief engineer, 
when it became apparent that the 
salt supply was getting low, notified 
the manager and asked that an order 
be placed to replenish it. Several days 
later, when the supply was finally 
exhausted, he asked for permission 
to buy a few bags locally, pending 
the arrival of the order that allegedly 
had been placed. This request was 
refused and the engineer was ordered 
to obtain the salt immediately re 
quired from the hide curing cellar. 
Qn several subsequent t 


some 


occasions | 


hHecame necessary 


the air cooling units trom. the 
soures 

It should 
salt removed from hide curing cellars 
is entirely unsuited for making brine 
which is to be used as a refrigerant 
Such salt is highly contaminated, 
and when dissolved in 
duces a highly acid brine. 

The damaged cooling units had to 
be completely reconditioned, requir 
ing new fans, eliminators and_ pipe 
connections between the mixing 
tanks and the pumps. 

When first advised of the damage 
found, the manager contended that 
the units were defective and that 
he would insist upon the manufac 
turer’s making everything good at 
his own expense. However, upon 
being apprised of the cause of the 
damage, he quickly dropped the idea 
ol holding the 


sible 


have been evident that 


Water, pro 


manulacturer respot 


Ailing Ice Plant 
bills, 
necessity for 


High diesel fuel low plant 
out-put and the pur 
chasing ice from a near-by city to 
make up for the deficit in out-put 
in August, 1943, introduced 
amazing facts during the writers’ 
search for solutions to the plant 
problems. 

The following tabulation of tem 
peratures recorded during the first 
day of the investigation is revealing 


SOme 


Outdoor temperature 98 FF 
Water entering double 
pipe ammonia 
densers 
Water leaving conden 
ers 92 Ff 
1& | 
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unknow? 


COT 


Temperature difference 

Condensing pressure 

Suction pressure 

Only suction pressure 
gauge in plant was 
out of order. 

Water to engine jackets 

Water off engine jacket 

Temperature rise 
through engine jacket IS KF 
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the ammonia 
receiving sul 
the 
more 


It was evident that 
condensers were not 
ficient water and that 
jackets were receiving 
than they should if the ultimate in 
fuel economy was to be obtained. 

Plant records, which were anything 
but complete, supplied very little in 
the way of equipment history. The 
only information concerning the 
pump which supplied water to the 
and the Diesel engine 
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Sketch showing how holes were drilled 
in cap of pump suction casing so atmos- 
pheric pressure could act on well water 
was that it had been purchased 
second-hand, and that it was a side 
suction, top discharge, with a 2!5-in 
inlet and a 2-in. outlet. The suction 
pipe between the well and the pump 
was 3 in. in diameter. 

The accompanying sketch illus 
trates how the pump was connected 
to the well. It is apparent that the 
pressure of the atmosphere could not 
act directly on the surface of the 
water in the well which, naturally, 
would capacity. The 
sketch shows where holes were bored 
in the casing cap to put the surface 
of the water in direct communication 
with the atmosphere. Submergence 
of the suction pipe below the water 
level of the well was sufficient to 
prevent the water from falling below 
the end of this pipe. After the holes 
were drilled in the casing cap, the 
temperature of the water leaving the 
condensers dropped from 92 F to RO F 
and condensing pressure dropped 
from 212 to 155 psig 

Inlet valves on the water supply 
to the engine jackets were partially 
closed to prevent the leaving water 
temperature from falling below 92 
95 F. During the following winter, 
a closed system of engine jacket 
cooling was installed to permit the 
run off temperature to be raised to 
130 F without danger of scale de 
posits a condition that is not pos 
ible when raw well water is used 
direct in the jacket 

Other plant improvements in 
cluded: installation of a new suction 
pressure yage; a thermometer = on 
the suction and the dis 
charge gas outlet of the compressor; 
a thermometer on the water inlet 
and outlet of the double pipe con 
densers; 2-in. diameter liquid 
header to the 1!y-in. size 
originally The liquid inlet 
opening in the receiver shell was also 
increased to 2 in. and a 2-in. line 
was installed 


decrease \ts 


gas inlet 


and a 
replace 
installed 
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Budget Your Water, Save Its Btu 


Surprisingly large portions of your profits can disappear down 
the drains if you are not doing all you can to prevent leaks, 
re-use water, extract all possible heat from effluents, and de- 
termine your most economical pressure for plant distribution 


By F. X. HALLORAN 
pe weeny AGO, most plant en 


gineers felt that they were con 
serving water if leaks were held to a 
minimum and repair crews kept dis- 
tribution lines and utility tunnels 
dry enough to work in. Today’s plant 
management, however, requires an 
efficient and well-maintained dis- 
tribution system in addition to maxi- 
mum re-use of water and its heat. 
Statistics indicate that basic in- 
dustrial water usage has increased 
40 per cent during the last 10 years 
A breakdown of that usage shows the 
following: 


53 per cent 
31 per cent 
S per cent 
5 per cent 
3 per cent 


Cooling 
Process 
Boilers 
Sanitary 
Miscellaneous 


Total 100 per cent 

The largest single application 
shown is cooling water. This water 
“consumed” in the usual sense 
of the word, but is pumped and 
warmed and discharged, normally 
without being polluted. About 96 per 
cent of our power is now being gen 
erated in steam plants, and in an 
average steam turbine plant 92 per 
cent of the total water used is for 
condenser cooling. 

Fach plant and manufacturing 
process has its own individual water 
requirements, but every installation 
has demands in common with other 
plants. Industrial water usage re- 
quires careful planning to achieve 
economy. The main tool dor the 
planning is a complete and continu- 
ously maintained plant water balance 
survey. This water balance should 
never be regarded as final, but should 
be continually revised as existing or 
new processes require increased or 
decreased water. 

When surveying your water setup, 
make the survey complete. Try for 
accuracy and remember your future 
needs. Plan for the future by check- 
ing new equipment and maintenance 
ideas. Don't rely on just one plan, 


is not 


prepare alternates, to provide a 
choice. 

Utilize untreated natural raw wa- 
ter for all possible uses, especially 
toilets and for raw materials re- 
quiring washing to remove foreign 
matter. it can also be used at those 
manufacturing stages where chemical 
residues and unwanted by-products 
are cleansed from the product. Use 
raw water around the manufacturing 
area for washing down floors and es- 
pecially for irrigation of lawns, 
shrubbery and flowers. 

Often overlooked are the savings 
from pumping, storage and piping. 
Oversize piping is a good investment. 
It provides a plant water expansion 
backlog and can be adapted in the 
future without additional distribu- 
tion costs. Undersized piping means 
excessive pressure requiring 
higher system increases and pumping 
costs. 

Keep velocity at 300 600 fpm for 
general service lines. Water consump- 
tion automatically commences as 
pressure is increased. Greater loss re- 
sults through leaks and larger waste 
flow rates through open faucets. 
Raising pressure from 25 to 45 psi 
means a 30 per cent greater consump- 
tion. 

A plant water balance will show 
consumption during the maximum 
month to be about 125 per cent of 
the average month. The maximum 
week will be 150 per cent of the 
weekly average. Maximum day will 
be 175 per cent of the daily average. 
Maximum hourly flow will be about 
150 per cent of that day’s average 
hourly flow. 

Rent or buy water meters. They 
cost little and can produce large sav- 
ings since the consumption of each 
unit can be closely checked and 
watched for abnormal consumption. 
Checking all departments against the 
actual water pumped will show some 
unaccounted for gallonage which can 
be ascribed to meter errors and pos- 
sible leaks. Water pressure regulators 
at strategic spots will further con- 
serve water. And check your pump 
efficiency. Old pumps are money 


loss, 


Small auxiliary heat exchangers are the 
most easily justified power plant extra 


eaters and often can be improved 
with new impellers. 

Filters are available which 
permit the reuse of wash waters. A 
low-pressure-drop type is preferable. 
For heavy solids-laden water, a set 
tling basin is used with water being 
taken from the top through suitable 
foot screens. 

Water heat exchange calculations 
should be on a Btu basis rather than 
on temperature alone. Often a higher 
water temperature can be utilized for 
the same cooling effect by increasing 
flow volume, without additional 
pumping costs. 

Rapid efficient 
that the average temperature differ 
ence between the water and material 
to be cooled be kept as great as pos- 
sible. Low temperature cooling water 
should initially contact the 
material being cooled. 

Coolers installed in series 
water demand. Series flow 
lower cooling losses providing greater 
heat differential, and higher velocity 
permits greater solids concentration 
with capacity solids 
buildup. 

In a turbine cooling system, re 
vamping the different inflow-outflow 
lines with one single line from the 
coolest part, the fan bearings, through 
progressively higher temperature 
cooling zones, gear reducers, oil cool- 
ers, to the hottest turbine bearings, 
means a 55 per cent reduction in cool- 
ing water required 

Thin filmed cooling water is most 
effective with a greater number of 
small tubes in an exchanger operating 
with high velocity flow. Cleanliness 
naturally affects efficiency, and all 


even 


cooling, requires 


coolest 


reduce 
gives 


less loss to 





surfaces should be cleaned whenever 
efficiency drops near 20 per cent. 
Inlets and outlets of heat ex- 
hangers should be equipped with 
accurate thermometers. Best practice 
is to have the cooling water outlet 
terminate in open funnels which pro- 
vide a safety check on flow stoppage 


and also abnormal temperatures. 


Records of hourly flow and tempera- 
ture provide a fast check on lowered 


efficiency. 

Small amounts of raw water used 
on fan bearings, pump bearings, jet 
condensers on turbine seals and cool- 
ing water from air compressors are 
often overlooked. Vacuum pumps 
with fresh water seals, water cooled 
brake drums, all provide water saving 
sources. 

Where elevated water tempera- 
tures are a disadvantage, the water 
can still be used as makeup in cooling 
towers. Normally, water temperature 
elevations are minor in other parts of 
the cooling system and these waters 
can usually be returned to the main 
fresh water system. 

Leaking faucets and valves are 
still the biggest water wasters in 
every installation. The commonplace 
drop-per-second from a faucet wastes 
650 gal annually. Leaky toilet flush 
valves can cost over 2,700 gal an- 
nually. A continuous check on faucet 
and toilet installations provides a 
source for saving water in every 
plant. 

Wasted heat in 100 gal of 160 F 
hot water routed to the sewer is equal 
to 10 lb of coal or nearly 1 gallon of 
fuel oil. Waste heat utilized in pre- 
heating feedwater gives 1 per cent 
fuel reduction for each 11 F tem- 
perature rise calculated 0.0909 per 
degree temperature rise. Thus, feed- 
water raised from 60 F to 220 F 
lowers fuel demand 15 per cent. 

Incoming 50-F fresh water and 
190-F waste water, heat exchange 
gives a gain of 110 F, as waste goes 
to sewers at 80 F, and heated water 
is now 160 F. Additional capacity 
will naturally bring these tempera- 
tures closer, but a differential of 15 
to 30 F between waste and incoming 
fresh water is heat exchange eco- 
nomic equilibrium. 

Often overlooked are the many 
advantages of open type pit heat 
exchangers. With high solids in hot 
waste water, a preliminary settling 
chamber makes it possible to recover 
this heat where such contamination 
would clog a shell and tube exchanger. 
Pit exchangers offer storage capacity 
so that cool fresh water may be 
heated anytime as new water de- 
mand does not have to coincide with 
waste flow. As pumps are not re- 
quired, maintenance is low with pits 
and tube bundles being easily cleaned 
with a high pressure water lance. 

Shell and tube exchangers have the 
advantage of being more compact 
than pit types, easier installed, and 
are especially suitable when fresh 
water demand parallels waste flow. 
For best efficiency, all water flows 
should closely coincide so heat is al- 


ways available for incoming fresh 
water requirements. 

It is not necessary to arbitrarily 
increase heat exchanger sizes selected 
from manufacturer’s capacity tables 
as published designs are based on 
extensive field test data. Always 
select a multi-pass unit within al- 
lowable pressure loss limitations. 
Generally, the greater the number of 
passes, the more compact and lower 
priced the unit. Consistent with al- 


lowable pressure drop, select the 


heater with the smaller shell diameter 
and longer tube length. 

Rapid checks when a closed feed- 
water heater fails to produce usual 
outlet water temperature should in- 
clude steam pressure; make sure 
water has not accumulated in shell; 
check vents, and if in doubt increase 
venting. If these items check out 
satisfactory, the heater has dirty and 
plugged internal tubes. Tube leakage 
is easily recognized by excessive wa- 
ter discharged from shell. 

Heat exchange selection naturally 
must be based on an appreciable dif- 
ference between hot waste water and 
incoming fresh water both water 
movements practically matching each 
other. Tests should initially be made 
with a recording thermometer for a 
true average of hot waste water. 
Since fresh water temperatures do 
not vary except with seasonal 
changes, an ordinary thermometer 
usually provides enough accuracy. 

Heat losses due to internal boiler 
scale are relatively small, not ex- 
ceeding 2 per cent. Scale elimination 
means power savings equalling rais- 
ing boiler flue gas CO, about 1.25 
per cent. This additional efficiency 
is easier and more economical to ob- 
tain by correct water treatment than 
by any other available means. 

Over a year’s time, efficient water 
treatment will show close to a 4 per 
cent plant efficiency gain. In addi- 
tion, clean steam eliminating foreign 
matter entrained as carry-over, re- 
duces fuel consumption and equip- 
ment maintenance costs, and keeps 
plant safety high. 


Moisture in steam means addi- 
tional trap capacity and trapping 
points required with a greater tend- 
ency for more steam being flashed 
often wasted through vents. 

Moist steam deposits additional 
thickness of water films on heating 
surfaces. These films, together with 
air, lower heat transfer. Water is 70 
times and air 1,460 times less ef- 
fective in conducting heat than is 
steel. 

Water coming out with steam 
when you test your safety valves 
shows a priming condition inside the 
drum. If steam flow fluctuates, keep 
water level several inches lower than 
normal. Sudden steam demands often 
tend to pickup water from the sur- 
face directly below the steam nozzle. 

Before entering an economizer, 
water should initially pass through a 
deaerating heater, raising its tem- 
perature above 200 F, which will 
prevent internal corrosion. External 
corrosion can be avoided by selecting 
an economizer with heating surface 
area and rate of heat transfer so that 
exit gas temperature will not vary 
below the dew point. 

Keep hot water storage steam and 
return lines as short as_ possible, 
mounting the heater as high as prac 
tical. 

Head will be increased to the re- 
ceiving tank and traps. Hot water 
return systems while insuring high 
temperature water at the faucets al- 
ways, are wasteful increasing costs 
15 per cent due to the large volume 
of hot water in continuous circula- 
tion. 

Many plants utilize bare conden- 
sate return lines as space heaters 
during winter months. By insulating 
and using separate heating systems 
powered by flash steam during cold 
periods, savings are possible the year 
round. 

Properly grade and route steam 
and return lines, bonding joints and 
insulating every fitting. Keep pack- 
ing tight around valve stems. Leaks 
should be stopped whether from a 
roof, piping or other sources. Water 
dripping on a boiler will cause dam- 
age. Leaky soot blowers externally 
corrode boiler tubes. Sootblower 
valves should be kept secure as well 
as associated piping. 

Keep hourly utility consumption 
records continually checking against 
design and theoretical requirements. 
Stagger process steam during day- 
time hours. A laundry section can 
easily heat up ironers and _ presses 
during off peak hours. Instead of a 
two-hour warm-up of buildings each 
morning, extend it to five or possibly 
six hours. 

Industrial uses of water were sum- 
marized at the beginning of this arti- 
cle, and study of this tabulation will 
show a heat reclamation opportunity 
in nearly six out of every seven gal- 
lons of water circulated in industry. 
This is an opportunity that goes beg- 
ging for takers most of the time, but 
it pays off consistently for those few 
who seriously study heat waste. 
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Fig A well-constructed coal pile adjacent to a modern industrial power plant 


Coal Storage for the Industrial Plant 


By CHARLES H. MARKS 


The storage of coal in outdoor 
piles frequently presents prob- 
lems of spontaneous combustion 
and slacking. These conditions 
can be prevented from arising 
if correct practice is followed 


re UGH SMALL and mediun 


size industrial plants do not usu 


ally store large quantities of coal, 
trouble is sometimes experienced with 
fires in bunkers and stockpiles (Fig. 
‘). Suitable mechanical equipment 
may not normally be available for 
conforming with the recommended 
storage methods used by the large 
utility This article is in 
tended to show how the small and 
industrial plant can 
combustion ol 


companies 


medium-size 
avoid spontaneou 


coal in storage 


Why Spontaneous Combustion? 
combustion of coal 
can occur only if there is available a 
sufficient supply of air circulating 
through the pile to induce combus- 
tion. If all air could be excluded from 
the bulk of coal in a bunker or pile, 
no heating would teke place. As a 
matter of interest, spontaneous com- 
bustion can be completely eliminated 
if coal is stored under water. 

On the other extreme, spontaneous 
combustion may be avoided if 
large volumes of air are allowed to 
ventilate freely all parts of the stock- 
pile. In this way the cooling effect 
of the air currents limits the rate 
of oxidation of the coal mass and 


Spontaneous 


also 


thereb prevents spontaneous igni- 
tion. Coal above *,-in. bottom size 
may be stored without special storage 
methods to prevent spontaneous igni- 
Indeed, some plants find it ad- 
vantageous to buy and store double- 
If necessary, this coal 
3 crushed before use. 

Most plants, however, buy indus- 
trial screenings (nut and slack). The 
amount of coal stored generally repre 
sents from two weeks to two months 
supply, which may be in 
bunkers or silos, and some in stock- 


tion 


screened coal. 


some ol 


piles out in the open. 

\ir may enter the stockpile due to 
wind pressure, through natural ven 
tilation caused by the chimnevy effect 


of the pile, bunker, or silo, or because 
of changes of atmospheric pressures 
and temperatures. 

Rate at which a given coal will ab- 
sorb oxygen and generate heat de- 
pends upon: (1) Size of coal and dis- 
tribution of sizes; (2) Condition of 
ventilation throughout the storage 
pile; (3) Temperature; (4) Moisture. 


How Coal Segregates 
When coal containing a range of 
sizes is spilled on a conical pile, segre- 
gation takes place in the manner 
shown in Fig. 3. Large pieces ac- 
cumulate in the outside layer, and 
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Fig. 2. Coal pile fires like this are costly and unnecessary. If properly layered and 
compacted, even the lowest rank coals can be stored with complete safety 





there is a decrease in size towards the 
center. Due to the higher resistance 
of the packed fine coal to air flow, the 
rate of ventilation decreases towards 
the center; but, at the same time, the 
exposed surface of coal particles in- 
creases due to the increased fineness. 
At some place inside the coal pile, 
conditions of oxygen supply and ex- 
posed surface reach an optimum 
which favors a maximum rate of 
oxygen absorption. 

Chemical reactions double for each 
15 F temperature rise, but there is 
also increased heat loss due to the 
increased rate of ventilation caused 
by the temperature difference inside 
the pile and out. The balance of heat 
released as against heat will 
determine the subsequent heating of 
the coal pile. 


lost 


Importance of Moisture 

Presence of moisture, both surface 
and inherent, has an important bear 
ing on spontaneous combustion: Sur- 
face moisture may react with pyrites 
present in the ash; in this process, 
iron sulphate and sulphuric acid are 
formed, accompanied by evolution 
of heat. Inherent moisture escaping 
due to heating in the summer pro 
duces fissures in the coal particles. 
High moisture coals, such as lignite, 
subbituminous, and some bituminous 
C coals break up noticeably during 
prolonged storage. This process is 
called slacking or weathering, and its 
net effect is to increase the coal fines 
and therefore the exposed coal sur 
face. Rain or water running into a 
stockpile may cause segregation. 
Fines may be washed down and com 
pacted at the bottom of the pile leav- 
ing larger areas open for an increased 
supply of oxygen. 

Relative importance of these fac 
tors to the possibility of spontaneous 
combustion depends on the type of 
coal stored. Generally speaking, the 
reactivity of a coal (that is, its readi 
combine with oxygen) in 
creases with decreasing rank. This 
means that as we pass from anthra 
cite through bituminous coals to lig 
nites, the coals tend to combine more 
easily with oxygen. 

Combined effect of the higher re- 
activity of lower-rank coals and their 
higher moisture content increases 
their tendency to unite with oxygen. 
It may be concluded that the risk of 
spontaneous combustion is’ higher 
with low-rank coals than high-rank 
coals. More care will therefore be re- 
quired when storing low-rank coals if 
spontaneous combustion is to be 
prevented. 

Contrary to widespread belief, the 
loss in heating value of bicuminous 
coals due to storage is small. Studies 
by the U. S. Bureau of Mines have 
shown that the loss in heating value 
of eastern bituminous coals is usually 
less than 2 per cent after a number ot 
vears’ storage. Low-rank coals may 
lose something like 5 per cent of their 
heating value in three years. 

With some of the lower-rank coals 


ness to 


MAXIMUM SAFE HEIGHT «8 FT ———————.. 


Fig. 3. This is the typical segregation pattern of lumps and fines in 


FINE COAL 


a conical 


coal pile formed by dumping. If height is more than 8 ft, fire can be expected 


A-~. 


Fig. 4. The drag scraper (arrow) is useful in building large piles by layering 


Fig. 5. Bulldozers and carry-alls are 


popular for pile building by compaction 








GRADED AND WELL ORAINED_BASE 


Fig. 6. Correct method of stockpiling 
coal; lumps and fines well intermixed 


the loss of heating value may appear 
to be higher due to the degradation in 
size occurring during storage. 

The average small and medium- 
sized industrial plant does not have 
available special equipment to stock- 
pile large quantities of coal over long 
periods of time. By the observation of 
a few principles, the risk of fires in 
stockpiled coal is considerably mini- 
mized with most coals found and used 
in the United States. The safest 
method of storing coal for the aver- 
age plant is the use of enclosed con- 
crete bins or silos. The bins are roofed 
and the movement of air is restricted 
so that the danger from spontaneous 
combustion is at a minimum. Where 
coal has to be stored out in the open 
the following precautions should be 
taken: 

1. Coal size: Coarse run-of-mine 
coal is the most difficult size to store 
because segregation is almost Impos- 
sible to avoid without special equip- 
ment. 

Clean double-screened coal may be 
stored satisfactorily if care is taken 
to avoid undue degradation and pro- 
duction of fines. 

Nut and slack coal must be well 

mixed and laid down in such a way 
that segregation is kept to a mini- 
mum. 
2. Size of coal pile: Conical coal 
piles should be kept to a maximum 
height of eight feet. The piles should 
be arranged in such a way that they 
overlap. 

3. ( nloading of coal: Coal should 
be unloaded with a minimum drop. 
The discharge end of a belt conveyor 
should be lowered to the top of the 
pile before unloading. 

4. Temperature: As the rate of 
oxidation increases rapidly with tem- 
perature, any outside source of heat 
must be avoided. Do not store coal 
near steam pipes, smoke stacks, hot 
water tanks, hot drainage or con- 
densate pipes, furnace walls, or the 
like. 

At least one coal producer warns 
against stockpiling coal in extremely 
hot weather. 

5. Drainage: A factor frequently 
neglected is the drainage of the stor- 


age site. Surface moisture in the 


green coal and additional moisture 
due to rain must be allowed to run 
off. Surface drainage from adjoining 
property must not come into the 
storage area nor should roof drains 
be allowed to empty on the pile. 

6. Other factors: Before storing coal 
in the open, prepare the storage area 
by thoroughly cleaning it and remov- 
ing all foreign matter. Wood, paper, 
and other inflammable material may 
promote spontaneous combustion in 
the pile. 

Piling new coal next to coal which 
has been in storage for some time is 
not recommended as it has been 
known to cause a fire at the area of 
contact. Store such coal in separate 
piles. 


Storing With Special Equipment 

Some of the smaller industrial 
plants and most of the larger ones 
have special equipment available for 
storing coal. Drag scrapers (Fig. 4), 
bulldozers, and tractors (Fig. 5) may 
be used for such operation. These 
machines are used to lay down the 
coal evenly in layers of one to two ft 
and compact each layer before pro- 
ceeding to the next one (Fig. 6). In 
this manner piles may be built up to 
a height of 20 to 30 ft or more and 
large quantities of coal may be stored 
on a given area. Success or failure of 
the multiple-layer method is largely 
dependent upon careful control for 
avoidance of segregation. 

Sides of the completed storage pile 
should be graded to provide for drain- 
age. As added insurance for long 
periods of storage, a 12-in. layer of 
fine coal should be applied on the 
whole pile. The use of hot asphalt or 
similar products has also been sug- 
gested but in the case of highly re- 
active coal this method cannot be 
recommended. 


Storage of Low-Rank Coal 

A very interesting report was re- 
cently published by the U. S. Bureau 
of Mines entitled Storage of Low- 


Rank Coal (see References). This 
report describes experiences and de- 
tailed investigations into the storage 
of lignites and subbituminous coals, 
all of which are highly reactive. The 
experience gained should be of some 
value in the storage of higher-rank 
coals because the techniques found 
successful for the storage of low-rank 
coals would be even safer for less 
reactive coals. 

Figure 7 is a summary of ob- 
servations taken on a 5000-ton stock- 
pile of “subbituminous A” slack 
coal. The pile was built up correctly 
by increment layers of 6 in. after 
compaction to a height of 9!» ft. 
Packed densities were calculated at 
between 50.4 to 63.2 lb per cu ft. The 
side slopes of the pile were kept to 14 
deg or less to prevent segregation and 
to facilitate compaction. The surface 
of the finished pile was smoothed to 
minimize differential pressures owing 
to wind. No additional capping of 
any kind was used. 


Chart shows CO, percentage and 
temperature of the pile at a depth of 
three ft from the top. It is seen that 
a maximum temperature was reached 
in about 180 days after completion 
of storage. At that time the gas com- 
position inside the pile consisted of 
10.5 per cent CO, and less than 1 per 
cent O,. After this point the tempera- 
ture began to fall off although the 
oxygen content increased slightly. 
Temperature of the coal followed the 
average ambient air temperature 
very closely, but was about 25 F 
higher at the peak. Report says that a 
year later similar temperature and 
gas analysis surveys were made which 
showed that the pile conditions “ par- 
alleled those observed”’ previously. 
As of March, 1953, this experimental! 
pile had been “in place for approxi- 
mately five years, and at no time has 
there been any indication of abnormal 
heating.” 


Coal in Bunkers and Silos 

Spontaneous combustion may also 
occur in bunkers and silos with some 
bituminous coals. Air enters the coal 
through leakages around gates and 
valves and when coal is withdrawn. 
Segregation often occurs, and at some 
place in the stored coal, surface area 
of fines and rate of ventilation may 
be such that continued oxidation will 
lead to rapid heating. 

Fires in bunkers may also start in 
coal which is hanging up or remaining 
in dead storage, such as in the adja- 
cent areas around the outlet. The 
risk of such fires may be reduced by 
making sure that all parts of the 
silo or bunker are regularly replen- 
ished with fresh coal. The study of 
bunker design is therefore not only a 
question of efficient coal handling but 
of eliminating the risk of spontaneous 
combustion. 

Attention should be 
following items: 

1. Make sure that bunkers are 
emptied completely every one to six 
months. continued on page 109 
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Fig. 7. Temperature and gas analysis 
of subbituminous slack coal in pile 
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Chart Figures Horizontal Tank Capacities 


intersection in column G will be found to be close to 1,050 
gallons, which is the answer. 

This chart takes care of any depth of liquid from 1/10 
in. to full capacity of the tank. The small sketches show 


TO FIGURE the number of gallons of a liquid in any hori- 
zontal tank without the use of tables, formulas, figures or 
computations . . . simply start at the left of the chart, 
and zigzag a ruler or thread across the chart three times 
as demonstrated by the dotted lines, and the number of 
gailons is readily found in column G. 

For example, how many gallons in a tank 8&4 in. in di- 
ameter, the depth of liquid being 30 in., and the length of 
the tank 142 in.? Run a straight line through the 84, col- 
umn A, and the 30 in column B and find the intersection 
with column C. By means of the eye follow the radiating 
‘guide lines’’ to column D, find a second point of inter- 
section. From this latter run through the 142, column E, 
and locate the point of intersection in column F. Then 
from this point run over to the 84, column H, and the 


” 


the diameter of the tank ‘‘D’’, depth of liquid ‘th’ and 
length of tank ‘‘L”’ with wavy arrows leading from them 
to the proper columns. 

Inversely, the chart may be used to determine the 
length of tank necessary to hold a given number of gal- 
lons where the diameter of tank and depth of liquid are 
known. 

This chart is printed through the courtesy of the Arm- 
strong Machine Works. Copies on stiff paper are avail- 
able and will be sent upon request to the Editor. Be sure 
to give your title and company. 





Fig. | 


Fig. 3. Automatic blower central con 
trol station which has separate push but- 
ton control of each of its soot blowers 


Manually-operated blowers serve small boilers well 


Fig. 2. Semi-automatic electrically-driven blower station 


Automatic-Sequential 
Boiler Cleaning 


Varying degrees of automation of the old job of "soot blowing” are 
justified on the basis of variables in boiler design and operating 
procedures. This article discusses the reasons why one well-engi- 
neered system is not equally applicable to all boiler installations 


By S. F. WALLEZE 
\' TOMATIC-SEQUENTIAL 


boiler cleaning systems are ex- 
actly what their name implies. They 
automatically start each blower at 
the proper time so that all operate in 
the desired sequence. A true auto- 
matic-sequential system, properly 
engineered, controls itself to indicate 
and compensate for boiler conditions, 
brings to a central panel a complete 
picture of blower operation, and indi- 
cates any malfunction. 

‘“*Automatic-sequential’’ has some- 
times been used to describe systems 
that should legitimately be classed 
either as ‘“‘automatic”’ or as “‘sequen- 
tial,”” but not both. To differentiate 
between these classifications, a brief 
description of five available boiler 
cleaning systems is as follows: 

1) Manually operated (see Fig. 
1): Chain or crank-operated rotary or 
gun-type short retractable blowers. 

2) Semi-automatic (see Fig. 2): 
Powered blowers (air or electrically- 
driven) with /ocal control station. 

3) Automatic (see Fig. 3): Pow 
ered blowers with central control 
panel having a push button for each 
blower. 


1) Sequential (see sketch in Fig. 


$4): Powered blowers with a_ single 
push button for a// blowers. Blowers 
start each other by interconnected 
control system. 

5) Automatic-sequential (see Fig. 
5): Powered blowers with central 
control panel having individual man- 
ual push button as well as fully-auto- 
matie control for each blower. 

6) Automatic-sequential (see Fig. 
6): Panel may contain control inter- 
locks with visual and/or audible 
signals for blower operation. 

All of these systems have one thing 
in common; each is custom-engi- 
neered to the boiler which it will serve. 

Since the important contributions 
of an automatic-sequential system 
include reduction of manpower re- 
quirements and most effective clean- 
ing, the system must also be engi 
neered for the specific plant. The final 
design should take into account many 
factors (enumerated later), including 
the available manpower at the plant. 

To better evaluate the contribu- 
tions of an automatic-sequential sys- 
tem, a study must be made of the 
relative advantages of the other sys- 
tems available. For example, while a 


*Copes-Vulean Division, Continental 


foundry and Machine Co. 
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SINGLE PUSH BUTTON SEQUENTIAL OPERATION 


Fig. 4. Interconnected sequential blowers 


manually operated system can be 
purchased with the lowest initial 
capital investment, the “savings” 
may soon be sacrificed in the labor 
cost required to operate it, and by 
excessive consumption of blowing 
medium. This, of course, varies di- 
rectly with the size of the boiler. 
Therefore, the larger the boiler, the 
greater the justification for auto- 
matic-sequential cleaning. 

Even if manually operated soot 
blowers were converted to power 
operated units, as with semi-auto- 
matic or automatic systems, it would 
still be necessary for the operator to 
start the units and stand by while 
they operated. While automatic or 
semi-automatic systems save blowing 
medium, the man-hour requirements 
are not appreciably reduced. The ad 
vantages of these systems, therefore, 
are limited to decreasing physical 
effort and conserving blowing me- 
dium. Such systems are desirable 
for relatively small boiler plants. 
Since no man-hours are saved, the 
added investment for powered blow- 
ers is hard to justify for large central 
station boilers unless they also have 
automatic-sequential control. 

Single push button sequential sys- 
tems (Fig. 4) are desirable in small 
boiler plants and for marine installa 
tions, especially when used with in 
termittent air blowing systems. They 
are not as desirable on boilers requir- 
ing more than a dozen blowers. There 
is no flexibility of control over blow- 
ing sequence. Blowers in dirty sec- 
tions of the boiler cannot be reblown 
without repeating the entire cycle. 
By-pass valves can isolate a blower 
from the system, but on large boilers 
this becomes a cumbersome process. 
Advantages of the single push button 
sequential system are, therefore, 
limited to small installations. 


PLAN VIEW 


Many operators with incomplete 
automatic-sequential systems in their 
plant prefer to have a man follow the 
blowers to assure that they operate, 
or to detect and correct malfunctions. 
Such sequential operating procedure 
is hard to justify from the investment 
and cost aspect. The reason is simple; 
the additional cost contributes noth 
ing to the saving of manpower or to 
efficient operation. 

To select a proper boiler cleaning 
system for a plant, an analysis of all 
factors must be made. Some of these 
are: 

1) Geographic location of plant 

?) Indoor or outdoor struc 
tion. 

3) Size and design of boiler 


con 
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Fig. 5. Automatic-sequential system can 
operate blowers out of turn, but does 
malfunctions 


not indicate or correct 


are actuated by one push button, after which each operates in the proper sequence 


Fuel burned and firing method. 
5) Types of cleaning equipment 
required. 

6) Blowing medium air or 
steam, or combinations thereof, 

7) Power medium air or elec 
tric 

8) Amount and 
power available. 

If the analysis indicates an auto 
matic-sequential system is desirable, 
the following should be considered in 
the final evaluation. 

1) Relative importance to 
specific boiler plant. 
Contribution to efficient oper 
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Fig. 6. Complete automatic-sequential 
systems anticipate, annunciate and cor- 
rect malfunctions during blowing cycle 
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Unprotected Cooling Towers Can Catch Fire, Too 


ONE OF the last things you expect 
to catch fire is a water cooling tower, 
which has water continually cascad- 
ing through it. Yet, as this illustra- 
tion shows, cooling towers are de- 
stroyed by fire, and there are two 
very good reasons why fire precau- 
tions are more important for cooling 
towers than for many other pieces of 
equipment. In the first place they are 
costly to construct and usually essen- 
tial to plant operation, and they may 
present a serious exposure fire hazard 
to important nearby buildings. 

The cooling tower fire illustrated 
in the photograph started when a 
coupling broke on a fan in a housing 
on the roof of an induced draft tower. 
Eventually, friction caused hot metal 
to drop onto the wooden slatting be- 
low, causing a fire that did consider- 
able damage and, what is more im- 
portant, put the tower out of service 
for eight weeks. 

There are three types of cooling 
towers. The induced draft type, 
roofed over and having fans at the 
roof; the forced draft type with no 
roof and with fans at the bottom; and 
the natural draft type. 

Induced draft types are most prone 
to fires. The wooden roof can catch 
sparks from incinerators, yard fires, 
and other sources. The fan motors 
and wiring at the roof present a haz- 
ard, and there is a space of about 3 ft 
below the roof and above the water 
outlets that contains framing not 
wet down by the cooling water. This 


Spotting Leaky Duplex 
Pump Valves 


By ALBERT H. MOULTON 


DESPITE trash racks and screens, 
the valves in a 5,009,000-gpd duplex 
pump serving a steel mill required 
much attention. Fine trash and grit 
passing through the usual protection 
would lodge under the valves and 
cause leakage. This pump had four 
single-ac ing plungers, which meant 
four valve chambers. Each of these 
had a deck of 60 suction valves 
and a deck of 60 discharge valves, fora 
total of 480 valves in all. 

Overhauling that many valves was 
a big job, especially since only one 
man could work in the valve chamber 
at a time; also, each valve had to be 
lifted and examined minutely to 
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Broken coupling in roof-mounted fan dropped molten metal through wooden frame 
of this induced-draft type tower, causing a fire in dry area (top of the structure) 


part of the tower should be protected 
by automatic sprinklers. 

One type of cooling tower is con- 
structed of galvanized metal and is 
entirely fire proof. 

Any wooden cooling tower should 
be located at least 40 ft from inciner- 
ators, process stacks or other igni- 
tion sources. Those which must be 
closer should either be the non-com- 
bustible type or, if this is impossible, 
the wooden interior should be en- 


DISCHARGE VALVE 


y/ CHAMBER 


SAWDUST ON 
SURFACE OF 
WATER 
SAV/DUST TRAIL 
—f*" TO LEAKY VALVE 








Discharge valve chamber showing trails 
left by sawdust to leaking valve ports 


closed by a galvanized metal shell. 

Maintenance men should inspect 
induced and forced draft towers dur- 
ing each shift, checking for excessive 
heat, noise, or vibration, and semi- 
annually an inspection should be 
made by a trained mechanic. This 
should include a careful examination 
of the fan equipment and sprinklers. 

Hydrants with fully-equipped hose 
houses should be available within 200 
ft of combustible towers. 


determine which were the leaky ones. 
A routine was established for inspect- 
ing the valves on one side every 
other Sunday, since this was the 
only time the pump could be shut 
down. This made a good day’s work 
for two mechanics every Sunday 
until someone had the following 
ideas: 

By fiooding the valve decks with 
water, a check could be run on 
the severity of leakage by the time 
it took the wacer to drain off. This 
helped, but it was not until someone 
else suggested putting finely pul- 
verized sawdust on the surface of the 
water that much time was saved. 
When sawdust was floated on the 
surface, leaks were promptly located 
by the trail of sawdust leading di- 
rectly to them. This meant that 
only the leaky valves had to be dealt 
with and the rest were untouched. 
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Your present or future Hot Process “ Cochrane Mot Zeolite 


=HIGHER QUALITY, LESS 


For higher quality water from your present or future 

hot process softener for economical modernization of boiler 
plants or for new plants . . . investigate the application 

of Cochrane Hot Zeolite to your system. Consult 

the pioneer and leader in the Hot Process field. 

A Cochrane Hot Zeolite Softener, installed on the filter 
effluent of your system provides water of zero hardness, lowers 
alkalinity to approximately 25 parts per million and 
minimizes carbon dioxide in the steam. By proper treatment in 
the complete system silica can be reduced to low limits. 

The use of high temperature resins produces substantial savings 
through the elimination of soda ash and reduction of phosphate. 

Cochrane engineers and manufactures every type 
of precipitation and ion exchange water conditioning 
equipment, thus assuring you unbiased recommendations 
for equipment best suited to your requirements. Cochrane’s 
complete service provides single responsibility for engineering, 
fabrication and continued satisfactory operation 

For further details on Cochrane Hot Zeolite Softeners, write 
for Publication No, 4801 and reprints on Hot Process-Hot Zeolite. 
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Cochrane 
COR POR ATtIO N 


STREET, PHILADELPHIA 32, PA. 


atna t7 sh 


Representatives in 30 principal cities in U Mexico, Paris, 


Toronto, Canada; Mexico City 


France; Havana, Cuba, Caracas, Venezuela, San Juan, Puerto Rico, Honolulu, Hawaii 


Pottstown Metal Products Division—Custom built carbon steel and alloy products 


Demineralizers * Hot Process Softeners + Hot Zeolite Softeners * Dealkalizers « 


COSTLY WATER 


Other Cochrane Processes 


DEMINERALIZER 
Delivers solids-free, silica-free water at extremely 


low cost. Publication 5800 


JET TRAY DEAERATOR 


Delivers hot deaerated water with an oxygen 
content not to exceed 0.005 cc. per litre— 
less than 7 parts per billion! Publication 


3005 and 4643 


SOLIDS CONTACT REACTOR 
Slurry blanket principal efficiently removes solids, 


turbidity, silica, fluorides, color, taste; reduces 





alkalinity from water for industrial and municipal 


purposes. Publication No. 5001-A. 
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COCHRANE CORPORATION 

3123 NO. 17TH ST., PHILA. 32, PA. 
Send me oa copy of Publication Nos 
4643, 5001-A, Reprints of Technical Articles 
lication desired) 


4801, 5800, 3005, 
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Vise Advice 


By JOHN J. O'BRIEN 


BENCH VISES are so commonplace that 
recommendations for their improvement 
are usually considered superficial. While 
this is partly true, it is also true that any 
improvements in vises are passed along 
to jobs which really are significant. The 
following ideas should be examined with 
this in mind. 

Plates and discs are difficult to hold 
in an ordinary vise, for example, and 
this fact led to the plate vise shown in 
Fig. 1. It consists of two angle irons, two 
brace screws for the inside legs, and 
three (or four) steel pins to grip flat 
pieces edgewise. The piece is also sup- 
ported from below by the shoulder. 

Jaw pads to prevent marring work in 
a vise are shown in Figures 2 and 3. In Fig. 
2, a rectangular hole is cut from a piece 
of soft material so that it fits snugly 
over the ram when it is flexed. This pre- 
vents its falling out when the vise is 
opened. The soft clamps in Fig. 3 are cut 
from thick-walled rubber hose. 

An adjustable stop has been fitted to 
the vise in Fig. 4 to facilitate cutting 
pieces of equal length. The washer next 
to the vise jaw serves as a guide for the 
saw, but will not damage its teeth as 
would the hardened vise jaw 

Figures 5 and 6 show a handy tray to 

h small pieces as they are cut off 


Fig. 1. Plate-vise jaws ore removable. Holding 
pins ore driven in best holes for good grip, vise 
tightened, broce screws extended to hit other leg 
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cut along this line 


Fig. 2. Leather, cardboard, packing or any of the 
softer metals can be made into a soft-jaw pad 
that won't fall out when the vise jaws are opened 


Fig. 3. This rubber hose soft-jaw is handy for 
gripping highly polished or very soft surfaces 
Do not let metal particles stay in rubber faces 


Fig. 4. Pieces of exactly same length can be cut 
from rod or tube stock with one setting of this 


stop. Drill for stop, drill and tap for sefscrew 
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outside edges toward you 


fold along this line 


Fig. 5. Catch pans such as these are handy for 
one-armed mechanics who do not like to look under 
the bench for small pieces dropping to floor 


Fig. 6. If you really want one, fix it up with a 
ram clamp. This keeps the catch pan in position 
when the vise is loosened and work is extended 





Thread Seizing Stopped by Liberal 
Dose of Milk of Magnesia 


Furnace nuts and bolts ore kept turnable at G.E.'s Thomson iab by coating the threads 
with the old home remedy, milk of magnesic. Brushed on the threads, it hos kept 
them from seizing at furnace temperctures high enough to melt a brass doorknob 
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Shops and Shopwork 
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“US.” Research perfects it 
“U.S.” Production builds it 
U.S. Industry depends on it 
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Back in 1926, this 30” x 12” U.S. 
Expansion Joint was installed in 
Louisiana power plant. This rubber 
joint is still in fine working condition. 
Age has not impaired its efficiency. 
Three other U.S. Joints in this plant 
are the same age, are still performing 
well...and one of them has been used 
continuously in the valve end inlet 
header water circulation line in a very 
moist location, Our service engineers 
report it has many more years of fine 
service still ahead! 

In United States Rubber Company’s 
Expansion Joint Line are standard 


R U BB 


eres 


1e old 


ER 


a lot of life 


joint! 


types to meet the majority of general 
industrial requirements on pressure or 
vacuum lines—insulating against vibra- 
tion, compensating for expansion or 
contraction. Joints can also be designed 
and built to meet your own specifica- 
tions. You can always rely on U.S. 
Expansion Joints to lengthen the lite 
of equipment, save many times their 
original cost. 

Get in touch with any of United 
States Rubber Company's 25 strategic- 
ally located District Sales Offices, each 
staffed with engineers to serve you, of 
write to address below 


C OM P 


MECHANICAL GOODS DIVISION +» ROCKEFELLER CENTER, NEW YORK 20, N. Y. 


Hose ¢ Belting ¢ Expansion Joints « Rubber-to-metal Products « Oil Field Specialties * Plastic Pipe and Fittings « Grinding Wheels « Packings « Tapes 
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Molded and Extruded Rubber and Plastic Products « Protective Linings and Coatings « Conductive Rubber « Adhesives « Roll Coverings « Mats and Matting 
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Vertical Slides Increase 
LATHE VERSATILITY 


VERTICAL slides are available from the 
range of accessories offered by some 
lathe manufacturers and are particularly 
useful in maintenance shops which may 
be short of equipment. By fitting a plain 
or universal vertical slide to the lathe 
cross slide it is possible to carry out a 
wide range of milling and drilling op- 
erations. 

The vertical slide is primarily a T- 

otted table for holding work which 
may be traversed vertically or hori- 
zontally in relation to cutting tools held 
in the lathe headstock chuck. A typical 
universal slide as fitted to a small engine 

the is illustrated in Fig. 1. The slide 
shown is called universal because the 
T-slotted table may be swivelled about 
a horizontal and a vertical axis and can 
be locked in any desired angular posi- 
tion. Angular settings are obtained by 
calibrations in degrees which are en- 
graved on the castings forming the body 
of the slide. 

With the universal slide it is possible 
to obtain the two positions of 
vertical slide, together with 
mediate positions and these 

[ standard of accuracy means 

protrac scales provided. If 

i properly, the vertical slide can per- 

rm a variety ning operatio 

standard of accuracy. 

f a jig boring 

mach the 
vertical sl 
vers ] The 


r-s : 


By F. E. RILEY 


gaging with the T-slots and the usual 
clamp plates and packings. It is a much 
more convenient arrangement if a sturdy 
machine vise is bolted to the T-slotted 
plate, for holding the work. Such a vise 
is shown in place on the work table of 
the slide in Fig. 2. 

The work support offered by the uni- 
versal slide cannot be expected to equal 
that of a proper milling machine, but the 
example shown in Fig. 2 does indicate 
that serious milling operations can be 
undertaken. The success of milling op- 
erations, particularly the rate of stock 
removal and freedom from vibration, is 
largely dependent upon the sharpness 


Fig. 1. Lathe with universal slide used os mill 
ing mochine. Here, V-groove is cut in vise jow 
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fold along this line — outside edges toward you 


and free-cutting action of the milling 

cutters used. In the Fig. 2 example, a 

four-flute spiral and milling cutter is 
ounted with its shank gripped in the 
f-centering headstock chuck. 

Keyways are cut by bringing the work 
into contact with the end of the revolv- 
ing cutter with the longitudinal saddle 
feed. The work is traversed past the cut- 
ter by means of the lathe cross slide. 
Gripping the work in the vise is a simple 
operation and centering of the round bar 
for keyway cutting is achieved by ad- 
justing the vertical position of the work 
table. 

Centering of cylindrical work pieces 
with the lathe axis is accomplished in the 
manner illustrated in Fig. 4. A small and 
sensitive dial indicator is mounted on 
the lathe chuck. The feeler of the in- 
dicator makes contact with the upper 
surface of the round work and is then 
turned through a half-circle by revolving 
the chuck by hand so that the indicator 
reading can be checked with the fee 
making contact with the under-side 
the bar. Incidentally, to read the dial 


hen it is facing downward, a 


Fig. 2. This blind-end keyway is milled in three 
posses. Vise reploces the typical T-bolt clomps 
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ror laid on the lathe bed will show the 
position of the pointer, without the 
lathe operator having to crane his neck 
into awkward positions. The vertical 
slide is adjusted by means of the screw 
and micrometer dial until the indicator 
reading is the same with the feeler in 
contact with the top or bottom of the 
bar. 

The same method of centering a round 
bar with the lathe spindle axis can be 
used for cross-drilling shafts. In this 
case, a suitable twist drill would be 
substituted for the milling cutter shown 
in Fig. 2. 

In Fig. 4 the method of mounting the 
dial indicator is of interest; the shank 
of the indicator fits into a hole drilled 
axially up a short piece of aluminum rod 
and is locked in place by a radially- 
placed set screw. At the other end of the 
aluminum holder is a powerful circular 
permanent magnet. These magnets have 

small hole drilled through the bridge 
between the pole pieces and into this can 
fit the threaded end of the aluminum 

yider, where it is secured by means of a 
nut. The magnetic holder allows the dial 


Awkword pieces ore held stotionary and 
mounted in chuck for filet surface milling 
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/ 
more protection with 


full accessibility 


LLIS-CHALMERS LARGE SIZE SYNCHRONOUS AND 
£\ WouUND-ROTOR MOTORS have been completely re- 
designed with longer stator yokes and shorter end 
shields. Collectors and brushes are located inside 
the yoke for protection against physical damage, 
dripping moisture, dust and dirt. 

Capsule-type bearings give better bearing protec- 

tion, too. The upper half of the end shield may be 
removed for inspection or cleaning of the interior 
of the motor without disturbing the exciter or ex- 
posing the bearing to the ravages of dirt, dust and 
oil contamination. 
All leads enclosed — Both primary and secondary 
winding leads are brought out through separate con- 
duit boxes. There is no loose wiring .. . no exposed 
leads anywhere. 


a New Allis-Chalmers slip-ring motor with 

* inspection cover and upper half of end 
shield) removed Note accessibility of 
brushes protection ol bearing 


Easy maintenance — Even though the new design 
offers maximum protection to brushes and collec- 
tors, internal parts are fully accessible for inspection 
and maintenance through large openings in the 
stator yoke. Opening covers are readily removed 
and are secured during operation by easy-operating, 
self-locking fasteners, 


Get details now — This new design is available 
from approximately 250 hp at 300 rpm and up, in 
drip-proof and splash-proof construction. Call your 
Allis-Chalmers representative for complete details 
or write Allis-Chalmers, Milwaukee 1, Wisconsin. 
Ask for Bulletin 05R8183. A 4464 


ALLIS-CHALMERS é) 
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LATHE VERSATILITY 


Fig. 4. A magnetically-held dial indicator can be 
used to square the slide face with cross-travel, 
Position work, or to align the fixed jow cf vise 


or to be mounted « the 
iy or on the front faces t 
as shown in Fig. 4, w here 
It will also secure 
tool post and a 
machine where it 
lathe work, it will be f{ 


e jaws, 
| adhere 
dial gage 
part of 
needed 
at the 
strated 
in Fig. 4, is most 
purposes 


tor 


flexi 
entirely the 
and other 


monly used ir 


sufficiently 
and eli 
need 


vice for keyway n 


Ss assisted if they are se; 
istrate l Fj 
allow \ 


ss the fixe d 


+ hat ry 


cut along this line 


ection bar are bei: 
rately to length by us 
cutter ted in th 
The advantages « 

tion about a verti 
parent from Fig. 6, whi 
being drilled through a pi 
with their center lines at an ang 
degrees to the work surface 
setup on a drilling machine wo 
considerable ¢ and setup 
Using the vert de, it is merely 
essary to mount the work in the vise and 
then to swivel the slide about on it 
vertical axis so that the desired angular 
setting may be read off the protractor 
scale. The hole centers, marked 
previously, are aligned with the lathe 
spindle axis by using a conical] pointed 
tool gripped in the lathe chuck. To give 
the drill a true start. the hole was con 

d with an end lofa 

eter and whic ould not 
when the work was fed to it 

longitudinal saddle fee 

ng cutter produced a shallow 

) upon which the twist 

Start 


ip 
Yanendr 
eadstc 


out 


without 


ny rn oven t 
can be utili ed 
ilar to that illustrated 
ng gripped 
a bayonet type slot mi 
the slot runs para! 
distance 


outside edges toward you 


O 


fold along this line 
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7. Universal slide also swivels about hori 


Zonta! cxis to permit o Change in angle of cuts 
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Fig. 8. Vertical 


stationary 


tools 





for angulor drilling 


slide con serve os holder for 


therefore 


con 


stoy on 


lathe 


18-4 


Section 18 











WET COAL 
is NO 
PROBLEM! 


DOUBLE ROTOR 


KNITTEL 
CRUSHER 


Can’t Clog... Maintains 
Rated Capacity 
on Sticky, Wet Coal 





, 
Ome arm: * 

















eh vs eS 22. 


Snow o1 

of an S-A Double Rotor Knittel Crusher. Two high speed 
rotors, rotating towards each other on separate drives, split 
versize lumps—reduce run-of-mine coal to size in a single 
operation. 


In the S-A Double Rotor Knittel Crusher, there are no breaker 
plates on which material can accumulate and reduce crushing 
capacity or clog the crusher. Rated capacity is maintained 
revardless of the ctness or stickiness of the coal. 


Ih double rotors. exe h with two gangs of triangular sectors, 
permit access of large lumps, with minimum pulverizing. ‘The 
reduced lumps are crushed against grates with slots gauged 
to pass coal of the desired size. The sectors are free to recoil 
under impact with foreign material. and so protect the crusher 
from injury. An automatic tramp iron release has steel fingers 
that lift to pass uncrushable material, without stopping the 
crusher and with minimum loss of product. 


S-A Double Rotor Knittel Crushers are available in capacities 
to mevt your coal sizine and tonnage requirements. Mail the 


coupon for full information and prices 


STEPHENS ADAMSON MF. CO 
86 Ridgeway Avenue, Aurora, lilinois 


STEPHENS-ADAMSON MFG. CO. Please send me your Bulletin No. 12-C on $-A Crushers 


86 Ridgeway Avenue, Aurora, Iilinois 
Los Angeles, Colif., Belleville, Ontario 
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Second fold here, outside edges toward you 


TYPE OF 
EXTINGUISHER 
CLASS A FIRES 
Wood, textiles, 
paper, rubbish, 
etc. 

CLASS B FIRES 
Gasolene, oils, 
grease, paint, 
flammables except 
alcohol type. Al- 
cohols, acetone, 
ketones, ethers, 
and “polar” sol- 
vents. 
CLASS C FIRES 
Electrical equipment 


SUITABLE FOR 


Method of operating 


Means of expelling ex- 
tinguishing agent 


Effective range 
Approximate duration 
of discharge at room 
temperoture 

Principle extinguishing 
effect 

Requires protection 
from freezing 


Annual maintenance 
required 


Composition of extin- 
guishing material 


Weight fully charged 


CALCIUM CHLORIDE 

SOLUTIONS 
(Calcium chloride 
furnished by ex 
tinguisher 
facturers contain 
@ corrosion in- 
hibitor 


monvu- 


Soda and Acid 


YES 


NOt 


invert 


Chemical reaction 
to form carbon di- 
oxide. 

30-40 feet 
22 gal.—! minute 
1% gal.-! minute 


Quenching 


YES 


Discharge, refill 
and tag 


Water with prod- 
ucts of sodium bi- 
carbonote solution 
and sulphuric acid 
reaction. 


10°F 

Zero F 

— 
below zero F 
below zero F 


below zero F 


below zero F 


Water Type 


YES 


NOT 
Invert and bump! 
on floor. 


Carbon dioxide 
cartridge. 


30 to 40 feet 


22 gal.—1 minute 


Quenching 


YES 


Weigh cartridge, 
renew water and 
tog. 

Water 


ao 


oa 
o 


NNN AR 


Loaded Stream 


YES 


NOT 

and bump 
on floor. 
Carbon 
cartridge. 


Invert 


dioxide 


30-40 feet 
2% gal.—! minute 
1% gal.—% minute 


Quenching or 
smothering 


NO 


Weigh 
restore 


cartridge, 
liquid 
level and tag 

Waoter with dis- 
solved potassium 
carbonate and 
specic! solts. 


cut along this line 


First fold here, outside 
edges away from you 


NO? 
Invert and bump 
on floor 


Carbon dioxide 
cartridge or chem- 
ical reaction. 


30-40 feet 


22 gal.—1 minute 


Quenching 


NO 


Weigh 
restore 


cartridge 
liquid 
level ond tag 

Water with dis- 
solved calcium 
chioride and cor- 
rosion inhibitor 


NNN NR 


Fire Extinguisher Selection Guide 


Vv 


Pump Tank 


YES 


NOT 
Pump 


Hand Pump 


30-40 feet 


5 gal.-2 minutes 
2'4 gal.-1 minute 


Quenching 


Yes, unless calcium 
chloride solution is 
used 

Inspect, partly dis- 
charge, refill and 
tag 
Woter 
without 


with or 
calcium 


chioride 


Water pails 
(with or without 
cask or drum 


Vaporizing 
Liquid? 
YES 


No, except very 


smal! fires 


YES 
Pump or open 
valve. 
Hand pump or 
stored pressure 


20 to 30 feet 


%-1 minute 


Quenching Smothering 


Yes, unless calcium NO 
chloride solution is 

used 

ond refill. Inspect, partly dis- 
charge, refill and 
tog 


Empty 


Woter Carbon Tetrachio- 
ride specially 
treated with cor 
rosion inhibitor 
and freezing point 
depressant 


with or 
without calcium 


chioride 


qt.-7 Ibs 
gol.-25-35 Ibs 
3 gal.-75 Ibs 


Fires in electrical equipment can 


current has been cut cff 


~ Effective for initial attack on fires in 
ble fibers but should be followed up 


worer sproy 


be safely at 
tacked with extinguishers of this type ONLY AFTER 


electric 


with fine 


Re 


NO 


Invert 


Chemical reaction 
to form carbon 
dioxide. 
30-40 feet 
5 gal.-1 minute 
22 gal.—! minute 
1” gal.—*% minute 
Blanketing 


YES 


Discharge, refill 
and tag. 
Foam from reac- 
tion of aluminum 
sulphate and so- 
dium bicarbonate 
solutions with 
foam stabilizer 
WA gal.-25 ibs 
2'2 gal.-35 ibs 
5 geal.-70 Ibs 


Carbon Dioxide 


No, except 
smal! fires. 


very 


YES 


Open valve or 
squeeze trigger. 


Under pressure in 
extinguisher. 


3 to 8 feet 


V4-Y2 minute 


Smothering 


NO 


Weigh and tog 


Carbon dioxide 


os gas and snow 


7/2 Ib.-35 Ibs 
15 ib.-50-60 Ibs 
20 ib.-55-75 Ibs 


Associat 


Dry Chemical 


No, except 
small fires] 


very 


YES 


Open valve and 
nozzle. 


Carbon dioxide 
cartridge. 


5-20 feet 


“%a-Y2 minute 


Smothering 


NO 


Weigh 
and tag. 


cartridge 


Dry chemical 


t TExtinguishers of this type should not be used in 
the vicinity of equipment which may be offected 


by the highly corrosive vapors resulting from their 


vse 


Oomoust- 


Due to the toxic effect of gases or vapors gen- 
ercted by the use of this liquid, 


specic! precoy 


tions Must Be Token to avoid brecthing these 


vopors porticuiarly in 


spoces 
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We're Proud of This Plant!" 


AYE Don H. Decker , — Plant Supt., Thumb Electric Cooperative, Ubly, Mich. 


Manager Orville Hurford and Mr. Decker are justifiably proud of their 4-diesel 
engine generating station. The plant has been an outstanding financial success since 
the day it was first opened. Several times it has occupied #1 position on the 

REA Running Plant capacity chart. 

Mr. Decker writes, “A large part of our operating success we attribute to 

Sinclair GASCON® D oil. It has given us an excellent rate of consumption while reducing 
wear. In fact, cylinder and piston ring wear is much below normal based on other 
plants of equal capacity. Something else we appreciate is the timely visits of the 
Sinclair Lubrication Engineers.” 

Top quality lubricants plus the assistance of Sinclair Lubrication Engineers are two of 
the reasons why Sinclair can play a large part in the success of your operation. 

Your local Sinclair Representative will be happy to explain the remaining reasons. 
Phone him or write Sinclair Refining Company, 600 Fifth Avenue, New York 20, N. Y. 


SINCLAIR DIESEL LUBRICANTS 


cave Wear tnd Replacement 
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ROTO Hand Kole 
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Seat Scraper 
Eliminates Dirty, Tedious Work 


Here is a simple, hand-operated tool for cleaning inside caps on boilers 
that will pay for itself many times over. This tool is equipped with retractable 
knives mounted on a revolving spindle having a bearing within a substan- 
tial yoke. An adjustable spring automatically maintains tension on the 
knives, sufficient to remove all foreign matter but not enough to cut the 
metol. A few turns to the right, and the job is done. A half turn to the left 
releases the tool, Try a Roto Seat Scraper and you'll wonder how you ever 


got along without one 


’ 


These are some of the hand hole shapes 
cleaned with a Roto Seat Scraper. Various 


sizes available 


DIAMOND 


SQUARE 


Roto Hand-hole 
Seat Scraper for 
B&W Boiler 


PEAR SHAPE , ih By) lind 
" \ - 


iustrating ease of operation of 
Roto Hand-hole Seot Scraper 


What Users Say — 


lt did a fine job. Completed the work in 80% less time 
(Engineer, Chemical Plant) 


Roto Seat Scraper hos paid for itself many times over 


on our Keeler Boiler 
(Supt., Public Utility) 


One man cleaned inside cap seats on boiler header in 
4 hours. Formerly took 2 men 3 days 


(Pennsylvania Manufacturer) 


We also make a Reseating Machine for cleaning 
outside caps to assure a smooth, true fit. Send for 
details. 


SEND FOR BULLETIN 


ELLIOTT COMPANY-ROTO DIVISION 


147 Sussex Ave. Newark 1, N. J. 
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continued from page 71 


head, it is quite possible to build 
up the thrust forces beyond the 
capacity of even high thrust motor 
bearings. In these cases, it is neces- 
sary either to incorporate a thrust 
bearing in the pump itself, or to 
balance this thrust hydraulically 
through the use of individually bal- 
anced impellers or an independent 
balancing device. 

Since these heater drain pump ap- 
plications can involve temperatures, 
pressures, and developed heads which 
a few years ago would have been 
considered moderately high head 
boiler-feed pump operating condi- 
tions, it is logical to follow the lead 
of boiler feed pump application in 
choosing materials of construction. 
For instance, bronze impellers and 
trim are not usually indicated for 
temperatures over about 250 F. 
Beyond this temperature, the use 
of chrome alloy steels is usually 
recommended. At still higher tem- 
peratures, it Is unwise to use Cast 
iron bowls and carbon steel column 
pipes and discharge pieces, since the 
effects of corrosion and erosion are 
greatly accelerated, and chrome alloy 
steels are required to produce eco- 
nomic life. This is also true where 
corrosion-erosion effects have been 
previously noted. However, since 
velocities in the can itself are quite 
low, it is not necessary, at present, 
to fabricate these cans from anything 
but carbon steel. Perhaps the day 
will come when stainless clad cans 
will be considered a very good invest 
ment. 

In high temperature vertical can 
pump applications, provision must 
be made for thermal expansion. 
Rather than imbed the can itself in 
the foundation, it is often found wise 
to imbed in the foundation an outer 
shell, such as a section of standard 
pipe of larger diameter than the can 
and slightly longer. The can is then 
hung within this outer pipe and is free 
to expand both radially and long 
tudinally. 


What Ruined the Cooler? 
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between the header and receiver. 

As the receiver was located in a 
warm place in the engine room and 
the condensers out-doors, a I-in. 
pressure-equalizing pipe was installed 
between the shell of the receiver and 
the gas inlet header of the condensers 
to prevent pressure from building up 
in the receiver in excess of that in 
the condensers. This eliminated the 
tendency for liquid to accumulate 
in the condensers because it could 
not flow freely into the receiver. 

A foul gas purger was installed to 
permit maintaining the system free 





Stone & Webster Engineering Corporation 
has many years’ experience in the design and construction of complete 
power systems to serve industries or entire communities. 

The Corporation’s service includes the initial planning of the system; 
forecast of loads; design and construction of generating units; trans- 
former facilities; switching distribution; location and construction of 
transmission lines and substations; interconnection; and the determina- 
tion of equitable rates. 

This experience is available for any phase of the design and con 
struction of power systems. 


Write or call us for informa- 
tion as to how our experience 
may be of assistance to you. 


STONE & WEBSTER ENGINEERING CORPORATION 


A SUBSIDIARY of STONE & WEBSTER, INC. 


New York Boston Chicago Pittsburgh Houston San Francisco 


Los Angeles Toronto 
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Even boilers as small as 25,000 pounds of steam per hour 


can now operate at fuel efficiencies you never dreamed of 


With the new Packaged Lijungstrom, you can apply the principles 


of heat recovery universally used in large utilities. The Packaged 
Liungstrom Air Preheater operates on the continuous regenerative 
counterflow principle. Waste heat in products of combustion is absorbed 
on specially designed surfaces in the slowly rotating rotor. As the surfaces 
enter the stream of incoming combustion air, they transfer their heat to this air 
rhe entire unit is self-contained as you receive it 
For more detailed information — get in touch today with 


The Air Preheater Corporation. 


Air Preheater Corporation 60 East 42nd Street, New York 17, N. Y. 
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What Ruined the Cooler? 


comm! Bay BOILER BLOW-OFF 


of air and other non-condensable 
gases. 

Operating results during the fol- = 
lowing summer were decidedly im- 
proved. Fuel bills decreased, ice out- 
put was up and there was no further 
necessity to haul in ice from other 
cities to make up for the deficiency 
in output. 
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Cleaning may have to be done manu- 
ally to insure complete removal of old 
coal. 

2. Do not mix fresh coal with 
stored coal in bunkers unless coal is 
to be used within a few weeks. Standard Everlasting Everlasting 

3. If coal has tendency to hang up, : : 
use vibrators or consider mre Quick-Operating Y Valve Angie Vane 
steel linings. Everlasting Valve 

4. Where segregation occurs, try 
distributors in bin. Also, analyze 
method of filling bin or silo with a 
view toward achieving more even These Everlasting Valves are assuring safety in boiler 
oat T. - ° . 

: ry: case of silos, conveyors should plants all over the country. Each type 1s stoutly built, 
be so arranged as to allow ready with ample strength, resistance to wear, and lasting 
means of moving cos! in dead storage tightness. Angle and Y designs have interchangeable 


to live storage at first indication of - : 
heating. parts for each size. The three types can be arranged in 


Check for Heating any combination as Duplex Boiler Blow-Off Units. All 
Normally , a coal which has a tend- Everlasting Boiler Blow-Off Valves conform with ASME 


ency to absorb oxygen will heat Codes, and are available in a range of sizes for pressures 
at a place inside a pile where oxida- 
tion is rapid but cooling by ventila- 
tion relatively low. The temperature 
will either reach a level where the 
rate of heat release is equal to the rate 
of heat loss or else it will continue to 
increase until ignition takes place. 
First four to eight weeks in the life 
of a stockpile are the most critical. 
The temperature may rise to be- | 
tween 125 and 160 F, depending on | 
the coal, and remain there for some 
time until it gradually decreases. If, 
after a period of several months, no 
temperature rise is observed in any 
part of the stockpile, the coal may be | 
assumed safe. 
On the other hand, the tempera- | : Nage 
ture may continue to rise until igni- | Write for descriptive 
tion occurs. At this point the tem- . 
perature is 450 F or FE soem and large | - ‘ Bulletin 
volumes of carbon dioxide and water 
vapor are given off. The stockpile is 
said to be ‘‘on fire.”’ 
Areas developing heat can be de- , , 
tected by the pnts of the coal EVERLASTING VALVE CO., 47 Fisk Street, Jersey City 5, N. J. 
under different weather conditions. 
In wet weather, the hot area is de- 
tectable by the rapid drying, and the 
much lighter color of the coal above ver as ‘in 
the hot spots than in the adjacent 
coal. Streams of vapor on a cold day 
or a day of high humidity, and the 


odor of gas, are indications of heating Jor everlasting protection 


or air entering the pile. Hot spots 


up to 600 psig. 





TRADE MARK EVERLASTING REL US evse2 
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The Rouge Power Plant has kept more continuously abreast of progress in the fields of fuel 
burning and steam generation than any other plant in the world. In fact, since its construction 
1920, it has always had a greater steam capacity than any other industrial power plant 


FORD MOTOR COMPANY has taken another step forward in the moderni- 
zation of its facilities by installing three of the largest low) pressure steam 
generating units in industry. The new units, capable of producing a total 
of up to 1,800,000 pounds of steam per hour, are replacing the low pressure 
units at the Rouge Power House. The new installation makes possible highly 
eMieient utilization of all available blast furnace gas as well as other fuels. 


Ford Motor 


( CETL PUES for the design. enginecring. procurement, and construction phases 


The Kuljian Corporation was awarded contracts by the 


of the entire project 

Included in this latest move to modernize, the Rouge Power Plant is also 
being provided with complete facilities for a new 200,000 gallons per hour 
hot lime zeolite water treatment system, including a 1.500.000 pounds per 
hour deaerating heater; complete fly ash and bottom ash handling equip- 
ash collection system... all installed without interruption 


ment: and a fly 


of normal plant operation. 
Kuljian is proud to play a part in the steady progress of one of the world’s 


largest and best Known industrial power plants. 


Te vu ljia I Coyocralion 


constructors 


Penna 


1200 North Broad Street « Philadelphia 21, 


MEXICO CITY « CARACAS «© BOGOTA « MADRID « ATHENS ¢« BEIRUT «© TOKYO « CALCUTTA « RANGOON 
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may be located by probing the coal 
pile with iron rods inserted 10 or 
15 ft apart. The rods may then be 
withdrawn and felt by hand to see 
whether heating is taking place. 
These rods may be left in either per- 
manently or else used as probes. In 
the latter case, the inserted end 
should be felt immediately after with- 
drawal. 

Excessive and continued heating 
is an indication that steps have to 
be taken to prevent the fire from 
spreading. 


In Case of Fire 


Water should not be used to ex- 
tinguish a fire in a coal pile or bunker 
because it may actually aid in the 
spreading of the fire. The best method 
is to dig out the hot coal and use it up 
as fast as possible. Otherwise, it 
should be spread on low ground where 
it can be smothered with a bulldozer, 
or allowed to burn out. 

When the pile is large and the hot 
spot is deep within the pile or in an 
awkward location, a pile may be 
fireproofed by sealing the top and 
sides with an airtight coating of 
asphalt or coal tar. Preventing air 
from entering the pile will stop fur- 
ther heating and actually put out the 
fire at locations having temperatures 
in excess of the danger point. 

While spontaneous combustion has 
been observed with all coals, all sizes 
and ranks of coal may be stored safely 
by following the precautions de- 
scribed in this article. By paying 
attention to the simple rules based 
on the restriction of air flow, no 
trouble due to spontaneous combus- 
tion need be expected. 

REFERENCES 
1 The Storage o oal ‘ sughan Mansfield 
The Fus Point, 145 
Storage of Coal, Ohio Coal Assor 
Storage of Indiana Coals, Indiana Co 
tion and Utilization Soriety 
Storage of Low-Rank Coal, by R. A. Allen a 
V. F. Parry, U. 8. Bureau of Mines Report N 
1034, February, 1954 
Segregation in the Handling of Coal, by David R 
Mitehell, AIME Tech. Pub. No. 846, 1937 


lation, 14538 
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B. minimizing maintenance costs 

C. minimizing manpower require- 
ments 

D. conserving blowing medium 

Other prime requisites of an auto- 
matic-sequential system are: 

(1) Dependability should be 
complete and self-contained. 

(2) Flexibility of control —— pro- 
gram blowing, sequential blowing, 
selective blowing by local and_ or re- 
mote push button control. 

A complete system should require 
no attention during operation. It 
must anticipate, annunciate and cor- 
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PRESSURE, TEMPERATURE 
AND LIQUID LEVEL CONTROLLERS 


Leslie Controllers consist of a single or double seated 
diaphragm control valve operated by a Control Pilot. The 
latter is an air, water or oil actuated device that produces 
a variable loading pressure to the valve diaphragm in 
response to a pressure, temperature or level change in the 
controlled medium. Controllers are used for any one or any 
combination of the following conditions: 

% When an exactly controlled level, pressure or tempera- 

ture is required. 
% When power is needed to assure automatic valve open- 


LESLIE 
CONTROL PILOTS 


Simple mechanical device employ- 
ing constant supply of clean air, gas, 


22 psi to 


water or light oil at 20-22 
produce a variable output or load- 
ing pressure of 0-20 psi in response 
to a level, pressure or temperature 
change applied to operate a control 
valve or power cylinder controlling 
fluid flow. 


Control Pilot 
Type PD 
os EY = 
LESLIE 
DIAPHRAGM CONTROL VALVES 
(Double Seated) 


SEND FOR BULLETIN 5303 


” es RCH orn er 
din Ji . ee 


Flow-line contoured body for high 
capacity, low pressure drop. Stand- 
ard ISA face to face dimension in 
cast iron, cast bronze and cast alloy 
Renewable,  self-aligning 
15-10" 


steels 
To primary service 
950° F. flanged, 
ring joint and welding ends 


guides 
rating of 600 psi 


SEND FOR BULLETI™ 


LESLIE 


SINCE 1900 
LESLIE CO., 


Diaphragm Control Valve 
Double Seated Class DV 


301 GRANT 





, types, 


4 


, 


“STILL FAR AHEAD IN QUALITY 
AVENUE 





ing after prolonged, tight shut-off 

%& When power is needed to operate single-seated valves 
under high pressure drop. 

% When the available fluid pressure differential doesn’t 
supply enough power for self-operation. 

% When extreme pressure reductions are necessary (i.e. 
600 reduced to 10 psi, 900 to 2 psi, 2150 to 5 psi); all 
can be handled in one step. 

%& When fluid contamination requires the simplest type 
regulating valve for dependable operation. 

%& When operation from either a nearby or remote control 
station is desired. 


LESLIE 
FLOATLESS LEVEL CONTROL 


Provides accurate control of liquid 
1” water 
Eliminates problems 
linkages, 


level (plus or minus 
column) 
caused by troublesome 


torque tubes, floats and stuffing 
boxes 
steady, 
even under difficult conditions. Con- 
sists of Level Control Pilot and 


diaphragm control valve. 


design provides 


precise 


Simple 


positive, control 


SEND FOR BULLETINS 


Floatiess Level Control 5303, 5304, 5305 


Type UA-1 
TARE 
LESLIE i 
DIAPHRAGM CONTROL VALVES | © 
{Single Seated) 


Control flow of steam, liquid, air or 
gas. Tight shut-off. Operated auto- 
matically by air, water or oil pres- 


meni 


© sure supplied from a Control Pilot 


or from a loading device such as 
LESLIE Air Loading panel. Avail- 
able in unbalanced or fully balanced 
19-10” in cast bronze, cast 
iron and cast alloy steels. Primary 
service ratings to 2500 psi, 1000° F 


SEND FOR BULLETIN 5304 
Diaphragm Centrol Valve 


Single Seated Class DL -1 


CONTROLLERS 


AND PERFORMANCE" 


LYNDHURST, NEW JERSEY 
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Grinnell has 


pipe hangers and supports for every piping 
requirement, from simple water piping to high 
pressure, high temperature steam lines. 

No other company, anywhere, makes as 
complete a line of pipe hangers. 


the right pipe hanger 


If some detail of piping arrangement should 
make it necessary to deviate from hangers 

of standard design, it is important to remember 
that Grinnell will design and manufacture 
hangers to meet your special requirements. 
This is a service Grinnell freely offers. 


Lo help you 


Through Grinnell’s efficient coast-to-coast system 
of strategically located warehouses and jobbers, 
you can purchase Grinnell Hangers “out of 
stock”, anywhere. No other manufacturer of 
pipe hangers offers a distribution set-up as 
thorough or complete. 


with every pipe 
hanging job! 


Grinnell is ready to cooperate on all your 

pipe hanging assignments. For example, Grinnell 
will assist in the preparation of pipe suspension 
specifications. In addition, Grinnell, alone, 

of all manufacturers offers experienced field 
engineering service — maintains a staff of 
engineers who are ready to assist “on the job” 
with any problems in the erection of 

pipe hangers and supports. 


GRINNELL 


AMERICA’S No. 1 SUPPLIER OF PIPE HANGERS AND SUPPORTS 
Grinnell Company, Inc., Providence, Rhode Island . Coast-to-Coast Network of Branch Warehouses and Distributors 


pipe and tube fittings * welding fittings * engineered pipe hangers and supports °* Thermolier unit heaters ° valves 
Grinnell-Saunders diaphragm valves * pipe * prefabricated piping * plumbing and heating specialties * water works supplies 
industrial supplies ° Grinnell automatic sprinkler fire protection systems ° Amco air conditioning systems 
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Boiler Cleaning 





continued from page 110 


rect malfunctions of the blowers. It 
must indicate proper operation of all 
blowers by incorporating safety and 
warning interlocks to provide protec- 
tion for any contingency in opera- 
tion of the cleaning system (see Fig. 
6). Such contingencies include failure 
of blowing medium, low or no pres- 
sure of blowing medium, mechanical 
failure of the blowers during opera- 
tion, excessive blowing medium con- 
sumption, mechanical failure of 
valves, and power supply failure. 

Many plant operators also like to 
have indication of: 

1) The location of blowers with 
respect to the boiler, especially on 
large steam generators with 50 to 100 
or more blowers. (See boiler diagram 
in Fig. 6. 

2) Whether or not a unit is biow- 
ing. 

3) Individual flow and or pres- 
sure requirements of blowers, re- 
cording and integrating blowing me- 
dium consumption. (See flowmeter in 
Fig. 6. 

In the final analysis, a reliable au- 
tomatic-sequential system requires 
minimum manpower, gives complete 
flexibility of blowing cycle, and main- 
tains control over all blowers at all 
times. In addition, complete indica- 
tion and control of the various func- 
tions are brought to a central panel. 
A complete system is frequently less 
expensive than the so-called sequen- 
tial or automatic systems. 

Analysis of jobs in service has 
shown that savings made by com- 
plete automatic-sequential control 
has often paid for the boiler cleaning 
equipment in less than two years. 


Commutator Handstoning 





continued from page 65 


during handstoning, as shown in Fig. 
2. Hold stone firmly to prevent any 
chatter or vibration of the stone. 

2 Just harely touch the com- 
mutator surface and then wait until 
stone wears off. Then touch surface 
lightly again. Repeat this procedure 
until the surface feels smooth to the 
touch when using a sharp pointed 
stick. The handstoning cannot be 
rushed. It takes 20 to 30 minutes per 
span. 

3 Never push the stone into the 
commutator. 

i Do not try to slide the stone 
sidewise while in contact with the 
commutator. Instead, remove the 
stone from the surface, move it to one 
side or the other, and again barely 
touch the commutator surface. After 
the stone wears off, repeat the process 
until the desired degree of commuta- 
tor smoothness is attained. 

5 After handstoning, polish the 
surface lightly using an Alundum or 


November, 1954 


ane clea nl RE TI 


AVAILABLE IN 
MANY SIZES AND 
iN TURBINE OR 
MOTOR DRIVE 


to I 
WING PACKAGE DRAFT INDUCER 


FOR POWER PLANTS 


MOTOR AND FAN DESIGNED AS ONE 
COMPLETE REMOVABLE UNIT 


MAKES INSTALLATION EASIER 


FACILITATES INSPECTION AND 
MAINTENANCE 


SAVES SPACE 


ELIMINATES WATER COOLING OF 
BEARINGS 

INTERCHANGEABLE INLETS—TOP, 
BOTTOM OR SIDES Wid SacKaoe ORATOR of! 
NO LUBRICATION REQUIRED 
—BEARINGS PRE-SEALED 


Write for complete details 


L. J. Wing Mfo.Co. 


64 Vreeland Mills Road 
Linden, New Jersey 


Factories: Linden, N. J. 
and Montreal, Canada 





SEVENTY-FIVE YEARS AGO 


In 187! 4 
-- 1879, L. J. Wing, a resourceful] 
nventor, founded the company that 
'§ now celebrating it 75th anni- 
coreacy Three year: before, when 
r. Wing invented the Disc Fan that 
bore his name General George A 
wr (above) and 276 « idiers t th 
" A i 2) le 
= Cavalry were massacred at the 
arog the Little Big Horn in Mor 
ana, by Indian tribes led by Sittin, 
ribes led by &% 
Bull, the prophet bedicwes 
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Seals stay 
“MISER-TIGHT” 


with Dart Unions 


This True Ball Joint Makes the Difference 


Darts pay off because they maintain tight seal at the seat as long as in 
service — and as often as piping is changed. Yes, you can use Darts over 


and over again — for real economy! 


QUICK FACTS 


@ Extra wide seats of bronze alloy @ Heavy shoulders to take severe 


that resist pitting and corrosion wrenching without harm 


@ Leakproof because precision- @ Nut and body practically in- 
destructible — of air-refined, 


and spherically ground high test malleable iron 
g 


DART UNION COMPANY + PROVIDENCE 5, RHODE ISLAND 
The Fairbanks Co. — Distributors: Boston + New York + Pittsburgh + Rome, Ga. 
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Commutator Handstoning 





continued from page 113 


Aloxite cloth or a rubber base stone. 
The rubber base stone is preferred 
since it cleans like an eraser, gener- 
ates very little dust, and does not 
affect the brush surface. 

6 Blow out the machine using a 
relatively low pressure. Clean the 
brushes individually. It is usually un- 
necessary to bevel the bars immedi- 
ately, though the commutator should 
be thoroughly inspected at the first 
scheduled shutdown, especially for 
high mica and the degree of beveling. 


On Industrial Machines 

Above points apply mainly to the 
handstoning of high-speed turbine 
generator exciter commutators. Of 
course, handstoning can also be used 
on commutators of general industrial 
type ere wren Again, there are sev- 
eral points\that are best followed to 
get desired results. These are: 

] Steady the stone on the brush- 
holders or clamp a board to the brush 
arm to use as a steady rest. Maintain 
a firm grip on the stone to prevent 
any chatter or vibration. If possible, 
lift all brushes. The handstone, if im- 
properly applied, tends to follow the 
irregularities in the surface and can 
often exaggerate them. 

2 Press stone firmly against the 
commutator. 

3 Move stone slowly from side 
to side in the direction of the com- 
mutator bars. Repeat this operation 
until commutator takes on a clean 
appearance and feels smooth to the 
touch when using a smooth pointed 
stick. 

1 After handstoning, polish the 
surface using an Aloxite cloth or 
rubber-base stone. A maple wood 
block is not recommended for polish- 
ing, due to the heat generated by the 
burnishing action. 


OBITUARIES 


Frank J. Schnaubelt 


DEATH CAME last summer to Frank 
J. Sehnaubelt, 75, who for many 
years prior to his retirement to a 
quiet life in California, had been one 
of the top power engineers at Western 
Electric’s vast Hawthorne Works in 
Chicago. 

Born in Austria, Schnaubelt came 
to this country with his family and 
settled at Saginaw, Mich. 

After a four-year hitch as an oiler 
and a coal passer in the Navy, he 
applied for work in 1907 at the brand 
new Hawthorne Works in Chicago. 
Schnaubelt was a boiler repairman 
and an oiler at the Hawthorne power 
house for only four years before his 
knowledge of electric power brought 
him the official rating of ‘engineer’. 


NER ENGINEERING 





It was during this period, from 
1910 to 1915, that power to run 
the giant telephone equipment plant 
with its 30,000 employees and thou- 
sands of machines was being changed 
from direct to alternating current. 

Always a husky and active indi- 
vidual, Frank Schnaubelt tackled 


F. J. Schnaubelt 


this big project with such enthusiasm 
that he was soon promoted to chief 
of the electrical engineering depart- 
ment. Later promotions brought 
other responsibilities such as mechan- 
ical engineering and drafting. 

According to present Western Elec- 
tric engineers who worked with him, 
Schnaubelt was not only a practical 
man but a theorist, who spent many 
lunch hours pouring over problems 
in calculus, thermodynamics, and 
other forms of mathematics. Pen- 
sioned from Western Electric in 1944 
he retained his interest in Hawthorne 
works to such an extent that, as much 
as six years later, his wife confided 
to visitors: ‘Frank is still working 
for Western!” 
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PORTFOLIO OF 


BIRD-ARCHER 


ENGINEERING SERVICES 
FOR WATER TREATMENT 


For experienced counsel and personal attention to water 
or steam problems at your plant, it will pay you to call on 
Bird-Archer’s qualified engineers. Highest quality chemi- 
cals and over sixty years experience assure maximum results 
with Bird-Archer’s Complete Water Treatment Service. 


PLANT 
SURVEY 


Studies of you 
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formance. 
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of additional equipmen|mplete 
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When a man makes his choice 
between two equally fine guns, 
he knows that. in the field or at 


the traps, there still will be 


.-. ENOUGH DIFFERENCE 


TO MAKE ALL THE DIFFERENCE 
e 


The same thing is true of many equipment purchases he makes for his 
business . .. heat exchanger tube being no exception. Many Scovill customers, 
for example, will tell you that Scovill’s ultra-modern Continuous Casting process 
makes all the difference in the performance of our Phosphorized Admiralty Heat 
Exchanger Tube. The material is sounder . .. more uniform in chemical com- 


position. Phosphorus content is uniform, optimum, most effective. 


Seovill’s outstanding Technical Application Services frequently give 
recommendations that make a// the difference in the way a tough installation pays 
out. The potential savings are well worth looking into. Ask us to prove it. 
Scovill Manufacturing Company, 99 Mill Street, Waterbury 20, Connecticut 


Phone Plaza } 1171 


SCOVILL 


HEAT EXCHANGER TUBE 


* Muntz Metal * Naval Bross *% Red Brass, 85°, *% Deoxidized Copper 


Phosphorized Admiralty *% Admiralty *& Arsenical Admiralty 


Arsenical Copper %& Copper Nickel, 10% & 20° % Cupro Nickel, 30%, *& Aluminum Brass *& Aluminum Bronze, 5°, * Duplex Tube 
7SC54R 
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CATALOG 
LIBRARY 








Standard catalogs listed monthly to 


help you maintain a reference library 


VALVES, TRAPS, PIPING AND 
ACCESSORIES 


201 Check Valves — Twenty-pp Cat- 
alog 30 presents company’s line of tilting- 
disc check valves made in iron, bronze 
and steel for working pressures to 3000 
psi. Explains operating principles of tilting 
dise construction, discusses closing without 
slam, reduced loss of head, other advan- 
tages. Includes construction details, sizes. 
The Chapman Valve Mfg. Co. 


202 Valve Chart — Form 194, 24-pp, 
is a valve comparison chart, listing “ae 
figure numbers of i5 major manufacturers 
and the OIC equivalent valve figure num- 
bers. Compares variety of valves in ferrous 
and non-ferrous materials, describes differ- 
ent valve lines. The Ohio Injector Co. 


203 Bilow-off Valves — Twenty-pp 


Catalog 12-D1 features a redesigned line of 
blow-off valves with flanged or welding 
ends and bolted bonnets for 300, 400-600, 
900-1500 Ib sp classes, also welded bonne 


models with welding ends for 1500 and 
2500 lb sp classes. Includes a discussion on 
“what you should know about blow-off 
valves,” and gives tips on selection, oper- 
ation, installation of blow-off valves and 
code requirements. Edward Valves, Inc. 


204 Lubricated Plug Valves — Re- 
vised Catalog PV-2, 12 pp, presents steel 
and semi-steel valves pa to offer 
quick shut-off of erosive or corrosive 
fluids. Explains advantages of the lubri- 
cated tapered plug design of these valves 
and pictures single gland, screwed gland, 
and Dolted gland types. Also shows ac- 
cessories. The William Powell Co. 


205 To Get at Those Valves — This 
little folder describes a sprocket rim with 
chain guide. The rim adjusts to fit all 
valve wheels. Babbitt Steam Specialty Co. 
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It’s easy to get these free 
catalogs—just circle item 
numbers of those wanted 
on the post card at right. 
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225 226 227 228 229 230 231 232 233 234 235 236 














206 Butterfly-Valves — Construc- 
tion details, engineering and application 
data on butterfly valves are provided in 
three illustrated bulletins. Kight-pp Bvulle- 
tin 557 covers those of standard heavy- 
duty construction; bulletin 558, 8 pp, 
those of standard medium-duty construc- 
tion; and Bulletin 559, rubber-lined butter- 
fly valves. W. 8. Rockwell Co. 


207 Biow-Off Vaives — Bulletin 
B-426, 20 pp, on blow-off valves for boiler 
pressures up to 400 lb wsp, contains in- 
stallation recommendations, construction 
information on Yarway seatless and dou- 
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sheets and other information. 


ble-tightening blow-off valves. Gives full 
ordering data. Yarnall-Waring Co. 


208 For Precise Control — Fifty-pp 
Catalog 17 covers manufacturer’s line of 
disc valves and accessories, providing full 
selection and ordering data, materials of 
construction, sizes. Describes manual and 
automatic controls for these valves which, 
it is noted, are available in any metal 
which can be cast or welded. Minimum 
pressure drop, quick closure, simplicity 
and other advantages are discussed. R. S. 
Valve Div., 8. Morgan Smith Co. 


209 Steam Valve Calculator — A 
slide-chart calculator that quickly esti- 
mates pressure drop and indicates proper 
size steam valve needed for any pressures 
up to 1500 psi is now available. Printed on 
calculator are operating instructions. Gol- 
den-Anderson Valve Specialty Co. 


210 Pump Valves — Sixteen-pp Cat- 
alog SC-510, now available to power en- 
gineers, describes and illustrates valves 
made to fit practically all makes of recipro- 
cating pumps. Key features of the valves 
are discussed, and standard, lock-in and 
deck types are covered in detail. Sims 
Pump Valve Co., Inc. 


211 Choosing the Right Valve 
— Presenting valve selection as a matter 
of matching the valve’s service character- 
istics with service requirements of the 
job, this practical 20-pp booklet explains 
and illustrates basic design features of 
gate, globe and check valves. It tells, in 
non-technical language, how each of these 
valve types works, and where it is suited 
for use. Disc, stem connection, bonnet 
and bonnet-joint characteristics are also 
discussed and the importance of stem 
operation is treated. final chapter is 
devoted te common materials of valve 
construction. Crane Co. 


212 Steel Gate Valves — Five types 
of Hancock general purpose steel gate 
valves for process and power piping sys- 
tems are described in iliustrated Bulletin 
202 B, 12 pp. Material specifications, di- 
mensions are given, also non-shock service 
mg ratings. Manning, Maxwell & 
Moore, Inc. 


213 Improved Pipe Hanger — 
Twelve-pp Bulletin 153 describes com- 
pany’s Counterpoise pipe hanger for high 
temperature piping systems in steam gen- 
erating stations, refineries and chemical 
plants. Tells how it offers efficient load sup- 
porting effort of constant value through- 
out entire range of travel as pipe ex- 
pands or contracts because of temperature 
changes. Graphs for selecting proper hang- 
ers, tables of dimensions, plus erection 
are given. National Valve &« Mfg. Co 


214 General Service Valves — Bul- 
letin E-160, 16 pp, describes and illustrates 
design and construction of company’s 
quick-operating valves, explaining their 
application to blow-off service and on 
ckssaleal process, soot blowers, water 
column blow-down, and other types of 
pipe line. Everlasting Valve Co. 


215 Steam Trap Book — Catalog J, 
44 pp, serves as a manual of trapping prac- 
tice. Includes a catalog section giving 
physical data and prices on cast semi-steel 
and forged steel inverted bucket steam 
traps, compound steam traps and ball float 
air and air relief traps; a handbook section 
explaining how to calculate condensate 
loads and select traps for all classes of 
equipment; a maintenance section ex- 





IN 

MEAT 
PACKING 
PLANTS... 


Cusrmate. Performance Pays Off 


FOR EXAMPLE: Continuous satisfaction with the per- 
formance of a 150 HP Powermaster purchased several 
years previously led to the addition of this 250 HP gas- 


fired Powermaster at a Mid-West meat packing plant. 


Savings with Powermaster Packaged Automatic Boilers 
start with their compact, simplified installation. No 
special foundation or costly stack is needed. As 
delivered, Powermasters are completely factory 
assembled and factory fire-tested, fully equipped and 
wired ready for operation as soon as fuel, electric 


and flue gas connections are made. 


Once installed, Powermasters keep right on saving. 
High fuel economy at all loads, dependable perform- 
ance, time-saving attention, maintenance-saving acces- 
sibility, automatic operating and safety controls, 
smokeless combustion, and hospital-clean operation 
... these are reasons steam costs go down where 


Powermasters go in. 


To keep your steam costs in line... compare 
Powermaster, and you'll see why it is so widely used in 
all kinds of food processing plants. Send NOW for 


new bulletins on Powermaster’s cost-saving advantages. 


72 (ors) 
OWE mnaues.. PACKAGED AUTOMATIC BOILERS 


In sizes to 500 HP; pressures to 250 psi. 


ORR & SEMBOWER, INC. 


Morgantown Road, Reading, Penna. 
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plaining trap installation, trouble-shooting 
and repair. Armstrong Machine Works 


216 Handbook on Fittings, 
Flanges — Catalog wi-1950, 68 pp, offers 
working information on seamless carbor 


steel welding fittings and forged ste« 
flange s Ine ludes dimensional toler mces 
thread standards and threading practice 


service pressure ratings, physical and 
chemical requirements. Grinnell Co., Ine 


217 Unionsand Fittings — Twelve 

pp Catalog 50 covers manufacturer’s line 
of unions of all types, elbows, tees and 
fittings. It describes and illustrates speci i! 
features. Dart Union Co 


REFRACTORIES 
218 Refractories for Heat, Power 


— Compiled to help power engineers solve 

refractory problems and get greater oper- 

ating efficiency from their boilers, this 

. booklet provides 32 pp ol practical infor 

<2 eae mation on company’s Crystolon refrac 

tories. Properties and characteristics of 

Be SUE ‘you have these silicon carbide products are given 

and separate chapters cover those for air- 

cooled, solid wall and water tube protes 
SLIME tion, and for repairs. Norton Co 

219 Refractory Concrete — This 28 

pp booklet describes company’s Lumnite 

a calcium aluminate cement for refractory 

concrete. Discusses characteristics of Lum 

nite, methods of making refractory con 

crete Chapters are devoted to summary 

of aggregates and proportions heut-resist 

ant concrete: refractory insulating con- 

crete; insulating over-coats for industrial 


furnaces: castable refractories. Universal 
Atlas Cement Co 





ELECTRICAL EQUIPMENT 


220 Motor-Generator Reference 
Book — Publication 5127933 is a 50-pp 
hooklet compiled to assist in the selection 
of motive power to handle most industria! 
applications. Neither text book nor ordet 
ing catalog, this book provides a brie 
outline of the various types of motors 
generators and motor-generator sets, tell 
ing their applications and operating re 
quirements. Booklet is generously illus 
trated and includes performance data 
ratings, information on methods of speed 
control. Allis-Chalmers Mfg. Co 





Whether you heat or cool water ing and dependable service, highly 221 Motor Lubrication — Thre: 
methods of lubricating electric motors - 
for make-up, process or any other accurate and backed by over 40 years cartridge, standard open and company’s 
: as . briflush — are compared in 8-pp Bulle 
use, you will need Wallace & Tier- of successful application experience, _ “EMEA ‘ths, dieanaieents Geta ad 


lubrication in Lubriflush bearings, a series 
of natural color photos of a transparent 
slime problems introduced by water- help you increase the efficiency of bearing housing is reproduced. Necessity of 

annual lubrication is demonstrated photo 


borne bacteria or air-borne bacteria. your plant and cut operating costs. graphically. U. 8. Electrical Motors Ine 


With slime control equipment For further information write our 222 Wire, Cable Ordering Guide 

i ‘ : cartes Newly-released General Catalog W-52-3 
designed for any need, built for last- Industrial Division. aE ath, coments snare than 000 dient 
types of wires and cables. Contains com 

prehensive data on construction and ope 

ating characieristics for control and signal 

cables, cables for construction work, tele 

WALLACE & TIERNAN phone wire and cables, and portable cords 

A technical engineering data section is 

included. Available to qualified power 


25 MAI N a BELLEVILLE 9, N. Oe engineers. United States Rubber Co 
223 > industrial Truck Batteries — 


CHLORINATORS * CHEMICAL FEEDERS « SCREENING EQUIPMENT ¢ MAGNETIC SEPARATORS ao fees — ay orl —. 
plete line of industria truc yatteries an 
© CE RE CS ¢ CE gives details such as dimensions, wet and 
CcD-39 dry weights, types of containers, and ca- 

pacities C&D Batteries, Inc 


nan Chlorination to help combat Wallace & Tiernan Chlorination can 
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INSTRUMENTS AND CONTROLS 


224 instruments for Steam Gen- 
eration — Bulletin 9050, 32 pp, is a handy 
reference for all manufacturer’s products 
applicable to steam generation, including 
m erg pneumatic, electronic and me- 
chanical types of instruments and 
trols. Power engineers will find it useful in 

moderniza- 
Minneapolis- 


con- 


selecting instrumentation for 
tion of package boilers 
Honeywell Regulator Co. 


225 Metering and Control Equip- 
ment — Sixteen-pp Bulletin 18 is a com 
prehensive catalog offering information 
on company’s meters, control equipment 
ind engineering services. It is written for 
engineers in power plants, public utilities 
ind process plants. Fifteen measured vari- 
ibles « ommon to power! and process opera- 


matic signal transmitter for use with com 

pany’s ring balance meter. Using a sche 

matic diagram of the operating mechanism 
booklet explains how speed, accuracy and 
stability of the transmitter, in combina 
tion with the ring balance meter, provide 
an instrument adaptable to a wide variety 
of metering, control uses. Hagan Corp 


233 Water Level Indicators Bul 
letin WG 1824, 20 pp, revised, deseribes 
three models of remote liquid level indi 
eators for boilers, heaters, storage tanks 
ind other vessels in power and industrial 
process plants, for boiler pressures up to 
700, 1500 and 2500 psi respectively. [lus 
trates a new wide vision dial, an indicator 
installation, and electronic secondary in- 
dicators explains how indicator is used, 
gives typical applications, wiring diagrams 


234 ideas on Push-Pull Controls 
-— Included in this ‘‘Idea File’’ are answers 
to a power engineer’s questions on the use 
ol push- null controls. A general informa- 
tion booklet discusses remote control ap- 
plications, explains construction and oper- 
ation of company’s Tru-Lay controls 
Separate bulletins are devoted to standard 
assemblies, bracket-tvpe head controls, 
micro controls and co operated controls 
Automotive and Aircraft 
Chain & Cable Co., Ine 


Div., American 


BOILERS, GENERATORS 


235 Shop-Assembled Boiler — Six- 
teen-pp Bulletin G-76 completely de- 
scribes and illustrates company’s Type 
IM water-tube integral-furnace boiler, 
made in standard sizes from 2900 to 28,000 


. Yarnall-Waring Co 
index for selecting appro : 


Meter Co 


tions form the 
priate equipment 


226 Instruments, Controls — Con 
densed Catalog 1537 offers brief applica- 
tion information on manufacturer’s line of 
instruments. Fully illustrated, covers draft 
ind pressure instruments, flow meters, 
liquid levels and pressure gages, COz me 
ters, pneumatic transmitters, positioning 
operators, temperature instruments, boiler 
feedwater controls, others. Includes refer- 
ences to detailed literature on each type 
Re public I low Meters Co 


Suiley 


ol equipment 


227 = Controls for Liquids, Gases 

Sulletin O04, 36 pp, is a revised edition of 
company’s general catalog on measuring 
and control equipment. This practical 
book contains information on many types 
guages, record 
ers, meters, valves, Venturi tubes ete., ap 
plicable for water and sewage works, power 
Simplex Valve 


of controllers, manometers, 


ind processing industries 
& Meter Co 


228 Electronic Feedwater Control 
Three systems for the electronic regu- 
lation of boiler feedwater are explained 
briefly and diagrammed in Bulletin 52- 
1073-221. They include a single-element 
two-element ind three-element 
Applications for each type are given, and 
de scriptions ol the flow messuring, receiv- 
ng level me suring elements power unit 
ind valve are included. The Hays Corp 


229 For Feedwater Analysis Bul 
148 BP contains «a technical discus 
sion of manufacturer’s analy 
mination of dissolved oxygen and hydro 
gen in feedwater Discusses both ©} and 
Hl units as to function, ranges, accuraes 
Cambridge 


230 Boiler Feed Control — Bulletin 
1003, a 12-pp catalog on boiler feed regu- 
lators, is illustrated with large application 
photos and detailed schematic drawings 
ind charts. Relay and direct operation are 
studies of representative 
boiler loads are presented to show stability 
of the Flowmatics in controlling feed water 
wecording to steam flow 
fontinental Foundry 


Through Ease of Installation 
and Long, Efficient Service 


system 

EASIER TO INSTALL... on new construction or as replacements for 
other types. Light in weight... short face-to-face dimensions . . . retain- 
ing rings or flanges quickly aligned and bolted ...no gaskets required. 
Flang-Lok"’ Joints are especially easy to install. 

an RESPONSIVE TO MINIMUM PRESSURE. Only slightest pressure is re 
quired to create movement in the rubber joint, in any direction. Result 
stress on metal pipe or other member is reduced to absolute minimum 


zers tor deter- 


Instrument Co., [ne 


HIGHER WORKING PRESSURES. Goodall Rubber Expansion Joints 
operate efficiently at working pressures to 125 Ibs. P.S.1., depending on 


size. 


LONGER SERVICE LIFE. No embrittlement... continuous movement 
(flexing) actually keeps the rubber joint “alive.'’ No corrosion. No electrol- 
ysis. Highest resistance to abrasion. 


covered. Case 


rae aro Dix Sizes %’ to 96’, |.D., for Pressure and/or Vacuum 


& Machine Co 


231 > Pneumatic Vaive Operator 

This &pp bulletin explains operating prin 
outstanding features of the 
Rotomotor positioning operator for throt 
tling control service. Tells how this heavy 
duty is designed 
to combine 


Send for Illustrated Booklet or Contact Our 
Nearest Branch for Specific Information 


sGOODALL RUBBER COMPANY 


GENERAL OFFICES, MILLS and EXPORT DIVISION, TRENTON, N. J. 
Branches: Philadelphia + New York + Boston + Pittsburgh Indionapols Chicago + Detroit + St. Poul 
los Angeles + San Francisco + Seattle + Spokane + Portlond Salt Loke City + Denver 
Hovston Goodall Rubber Company of Canada, itd, Toronto + Distributors in Other Principal Cities 


ciples and 


all-pneumatic 
salet ind 
operation with the power of a gear driven 


opel ator 


economy ol ill 
crew stem. Conoflow ¢ orp 


232 
9563M 


Sulletin Get. 1670 


pre u- 


Transmitter Unit — 
describes and illustrates a 
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NIAGARA Aero HEAT EXCHANGER 


Thirty Million B.T.U. CAPACITY 


with Precise Control 
of Temperature in Cooling 


The NIAGARA Aero HEAT EXCHANGER cools 
liquids and gases by evaporative cooling with atmo- 
spheric air, removing the heat at the rate of input, con- 
trolling temperature precisely. You save 95% of cost 
of cooling water; you make great savings in pumping, 
piping, power; quickly recover your installation cost. 

You can cool and hold accurately the temperature of 
all fluids, air and gases, water, oils, solutions, chemical 
intermediates, coolants for mechanical, electrical and 
thermal processes. You obtain closed system cooling 
free from dirt. You solve all the problems of water 
availability, quality or temperature. 

In CHEMICAL PROCESSES this is successfully 
used in cooling liquids and gases, chemical reactions, 
condensing distillations and reflux cooling. 

Write for complete information; ask for Bulletins 
120 and 124. Address Dept. E 


NIAGARA BLOWER COMPANY 


405 Lexington Ave. New York 17, N.Y. 


District: Engineers in Principal Cities of United States and Canada 
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lb of steam per hr, pressure to 250 psi 
Savings in erection, installation and mov- 
ing costs are stressed. Capacities, dimen- 
sions of the boilers are given. The Babcock 


& Wilcox Co. 
236 Packaged Boilers — This 16-pp 


illustrated catalog describes manufactur- 
er’s new Type VP package boiler. Follow- 
ing a section of background information is 
an outline of the principal design features 
of these boilers, which are shop assembled 
and provide steam capacities from 4000 
to 30,000 Ib per hour. Space requirements 
are shown in a table along with typical 
specifications. Also described is control 
system. Combustion Engineering, Inc. 


237 Improved Steam Generator — 
Bulletin 2000, 28 pp, explains advance de- 
sign features that distinguish this manu- 
facturer’s generator from other unit steam 
generators. Describes and illustrates en- 
gineering differences of component fea- 
tures. Also shows how these components 
are constructed, assembled and tested 
Another section gives data, and dimen- 
sions for the units which range from 20 to 
6000 hp. Preferred Utilities Mfg. Corp. 


238 Preheating Combustion Air 
This well-illustrated 36-pp booklet ex 
plains fuel savings and increased perform 
ance made possible by using Waste heat 
in flue gases to preheat incoming combus- 
tion air. Also covers increased boiler out 
put, ability to use lower grade fuels, other 
advantages afforded Sooklet contrasts 
regenerative with recuperative preheaters 
explains operating principle and structural 
details of the Ljungstrom air preheater 
Industrial applications for other than 
powel! boilers are also covered An Pre 
heater Corp 


BURNERS 


239 Automatic Burner — Bulletin 
420 contains approximately 30 pp of engi- 
neering data on a new burner unit for gas, 
oil or combination firing and sized for 
capacities to 42,000 lb of steam per hour. 
Separate sections of this looseleaf manual 
are devoted to photos and discussion of 
special features of the burner, general 
specifications, parts list, wiring and piping 
ian, explanation of operating se- 
quence, and performance data. Available 
to qualified power engineers, please state 
your job title when requesting this bul- 
letin. Peabody Engineering Corp 


240 il and Gas Burners sulle 

tin OB-53, 28 pp, gives principles of sele 

tion and application of oil or gas burners 
or a combination of both for standard and 
wide capacity range operation, together 
with air registers and fuel oil heating and 
pumping sets. Conversion table shows ap- 
proximate relationships between quantity 
of oil burned, boiler capacity and air re- 
quired for combustion. Specifications in- 
cluded. The | ngineer Co 


COAL, ASH HANDLING 
241 Economic Coal Storage — How 


tractors establish safe, orderly coal han- 
dling is told in this S-pp booklet. Stresses 
flexibility, low operating costs Also shows 
how tractors speed storage reclamation 
and how a tractor scraper combination 
offers plus benefits. Illustrated with action 
photos; pictures several models. Tractor 
Div., Allis-Chalmers Mfg. Co. 


242 Spreader Stoker Selection 
Fourteen-pp Form F-520-A10M_ is in 
tended to help those choosing a spreader 





here’s how 

high temperature 
piping 

can flex 


its muscles 


ounterpoise 


Pipe Hangers 


Each pipe hanger is scale tested to 
rigid tolerances by a skilled work- 
man at the Navco plant. After final 
assembly and inspection, the hang 
ers are carefully crated and readied 
for shipment. 


Since high temperature piping has no respect for 
equipment connections, the entire piping system 
must flex its muscles to absorb the strain of expan- 
sion and contraction. This prevents serious stresses 
that could endanger the installation. 

And how does high temperature piping flex its 
muscles? With Navco’s precision engineered Coun- 
terpoise Pipe Hanger—the hanger with a load 
supporting effort that is of constant value through 
out the range of travel. This permits weightiess 
movement of the entire piping system. 

To learn how power plants, oil refineries and 
chemical plants can have piping systems that flex 
their muscles, write today for Navco’s 12-page 
Counterpoise hanger bulletin # 153. 


NATIONAL VALVE & MANUFACTURING COMPANY 


3105 LIBERTY AVENUE, PITTSBURGH 1, PENNSYLVANIA 
New York « Chicago * Cleveland «+ Boston + Atlanta « Buffalo + Cincinnati 








Here’s Packaged Power for 
More Efficient Heating 


for Standard 
Industrial and 
Commercial 
Boilers of 

20 to 525 BHP 


Field Surveyed 
Custom Engineered 
Factory Assembled and Tested 
- + « « Complete with All Accessories 
Burns Oil (#6 or lighter), Gas 
or in Combination 
Fully Automatic 


THERMOPAK 


AUTOMATIC COMBUSTION SYSTEM 
Saves on Installation Costs » Heats More Economically 


The Preferred Thermopak is a completely integrated 
fuel-burning unit, with all necessary controls and acces- 
sories, which readily converts any standard fire- or water- 
tube boiler to fully automatic, efficient operation. 

Installation requires only fuel piping and electrical 
wiring to the unit. It minimizes the difficulties of divided 
responsibility for engineering and installation, and 
achieves more definite control of performance. 

The Preferred Thermopak Plan assures you of single 
responsibility for the complete system, thereby saving on 
installation time and labor, and assuring more dependable, 
economical operation. Bulletin 185 tells the Thermopak 
story. Get a copy. 


PREFERRED UTILITIES MFG. CORP. 


1860 BROADWAY DEPT. PE-5 NEW YORK 23,N. Y. 
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stoker to get the most for their investment 
and it points out many factors to be con- 
sidered. American Engineering Co 


243 Automatic Coal Scale — six 
teen-pp Bulletin 0352 describes an auto 
matic coal scale for weighing coal as it is 
fed to boilers, enabling a power engineer 
to maintain a constant check on boiler 
efficiency. Book gives construction and 
operating details on the belt feeder, weigh 
hopper, scale housing, operating levers and 
accessories. Photos and line drawings show 
scale features. Richardson Seale Co 


244 Fiy Ash Collection — The su 

cessful and economical separation of fly 
ash from boiler flue gases is discussed in 
28-pp Catalog G405 Iixplains need for 
collection equipment and gives physical 
characteristics of fly ash. Describes com- 
pany’s Multiclone equipment as to princi 
ple of operation, performance and ad 
Vantauges Woosts rn Pree Ipitation ( orp 


245 Spreader Stoker Data Thi 
is a file of three illustrated bulletins on 
spreader stokers. The first cise USSeCS Sever 
reasons lor. sé lecting these stokers and 
describes their design, construction and 
operation the second dumping grates, the 
third, installations. Riley Stoker Corp 


TUBING AND ACCESSORIES 
246 Condenser Tubes — Excellent 


information on condenser tubes and their 
service life is given in this 40-pp illus- 
trated booklet. Subjects donueal include 
corrosion of condenser and heat exchanger 
tubes, corrosion resistance and control, 
the selection of tube materials, and the 
composition and physical properties of 
company’s alloys. Gives details on proper 
installation. Scovill Mfg. Co. 


247 Rotary Tube Cleaners — Bulle- 
tin R-105 presents air and water driven 
rotary tube cleaners and cleaner accesso- 
ries. Illustrates several models and heads 
Roto Div., Elliott Co. 


248 Data on Stress Values — Data 
Card 154 is designed to help power en- 
gineers concerned with the operation of 
tubular equipment at elevated tempera- 
tures and pressures. The card is an adapta- 
tion of Table P-7 of the new ASME Boiler 
Code and is complete with notes and 
formulas for calculating maximum allow 
ible working pressures. Tubular Products 
Division, The Babcock & Wilcox Co 


FUEL OILS, LUBRICANTS 


249 Diesels, Their Fuels and Lu- 
bricants — This 46-pp book gives practi- 
cal information on diesel engines, covering 
their history and economics as well as de- 
sign characteristics and operating princi 
ples. Classification of diesels according to 
speed 18 covered A chart shows relation ol 
engine performance to fuel properties 
Sinclair Refining Co 


250 Turbine Lubrication — The 
special problems of turbine lubrication ar: 
discussed in 8-pp Bulletin TU-1. Tells how 
purifiers keep power units in service dis- 
cusses inhibited and uninhibited oils, com- 
pany’s process for reducing sludge forma- 
tion within lubrication system. Illustrated 
with diagrams of typical installations 
DeLaval Separator Co. 


251. Versatile Industrial Oil — De- 
scribed in 20-pp Form AD 4078 is an all- 
purpose oil offering protection for a wide 
range ot industrial equipment, and avail- 


POWER ENGINEERING 





ible in 15 viscosity grades. Discusses six 
major characteristics of the oil explains 
nd pietures its use in hydraulie systems 
-peed reducers, air compressors, electric 
motors, hyvdraulie turbines, be ring svs 
tems, ete \ chart shows gt ides ivailable 
their uses and physical properties. Stand 
rd OW) Co. (Ind 


WATER CONDITIONING 
252 Handbook on Demineralizing 


— Bulletin 5800, 39 pp, on treating water 
by demineralizing, explains principle of 
ion exchange. Discusses ipplications ol 
many anion and cation exchange materials 
series of curves help estimate cost ol opera- 
tion. Describes design and operation of 
demineralizer systems, multi-stage systems 
and mixed bed units. Includes curves of 
water quality obtainable. Cochrane ( orp 


253 Modern pH and Chlorine Con- 
trol — This 100-pp booklet gives details 
in color comparators and equipment in 
water testing and control of boiler and 
industrial process water, also technical 
information on meaning of pH control, 
electrometric and colorimetric methods of 
determining pH and impurities in water; 
applications of water control in air condi- 
tioning; feedwater. W. A. Taylor & Co 


254 What's What on Ion Exchang- 
ers — Here are three booklets on ion 
exchangers: Nalcite HCR, a styrene type 
cation exch inger; Nal ite S AR, i strongly 
basic anion exchanger; and Super Nalco- 
lite, a svnthe tic gel type zeolite for cation 
exe hange Tables and ta iphs expl tin per- 
formance of these water treating resins 
under various operating conditions. Physi- 
eal characteristics, exe hange capacities 
regeneration techniques discussed. Bulle 
tin 57, 20 pp, is on Nalcite SAR; Bulletin 
58, 28 pp, Nalcite HOCK; Bulletin 59, Super 
Nalcolite. National Aluminate ¢ rp 


255 Water Conditioning Data 
Book — A recently revised reference vol 
ume, Data Book 2478A contains LOS pp 
and presents a compil ition of 7S ch ipter 
and tables Subjects covered inelu le h 

draulics; Impurities ino water; chemieal 
conversions; coagulant wid and alkah 
dosages chemicals used in water treat 
ment; water treatment processes; boiles 
feed make-up requirements; alkalinity re 
lationships; specific gravities; chemical 
reactions. Available to qualified power 
} 


tute our job tithe wher 


enginecrs ple ise s 
requesting this. The Permutit Co 


256 Water Treatment Bulletir 
5000, 24 pp, explains the reasons for boiler 
water treatment and tells services offered 
by company in providing formulations 
individual plant requirements Covers pre 
treatment, internal treatment, treatment 


lor 


application blow-down adjustment test 
control. Dearborn Chemical Co 


257 Corrosion Treatment Cor 
rosion Protection of Steam and Conden 
sate Return Svstems” is a folder on amine 
treatment tor borer ned condensate . 
tems. This treatment is described as afford 
Ing surface protection of the metal a 

is raising pH value 


Bird-Archer Co 
258 Microbiological Control 


Technical Article 3C, 12 pp, is an illu 
trated discussion of microlnologn control 
of and through industrial waters. A’ sec 
tion on industrial water chlorination covers 
cooling waters and process waters Other 
sections deal with chlorine metering in 
t} nite . 


chemical processes, and 


urélass shape... 


yhové been fine for Fannie, 
ee 


but it has no business here! 


You can’t weigh coal 
in any scale until you 
get it through the inlet. 
Richardson engineers 
have concluded that the 
only sure way to keep wet, fine 
coal flowing—without shakers or 
vibrators—is to make that inlet BIG ENOUGH. 
So they opened up the “wasp waist” to a full 24” x 24”, and 
around it they built the best coal scale it was possible to 
develop from fifty years’ experience, the Richardson H-39. 
If you're interested in maximum coal scale efficiency at 
wholly reasonable cost, specify a 24” x 24” minimum, and 
know that your coal will flow. That is the starting poini from 
which the H-39 is soundly engineered in every feature, every 
detail. It’s built as a coal scale should be, from the inside out, 
with a full 4 square feet of inlet. Get all the details, mechanical 
specifications, and drawings in Bulletin 0352. 


RICHARDSON SCALE COMPANY 
Clifton, New Jersey 


Atlanta * Boston * Buffalo * Chicago 
Detroit * Houston * Memphis * Minneapolis 
New York * Omaha * Philadelphia © Pitts- 
burgh * San Francisco * Wichita * Montreal 


ene Toronto * San Juan * Havana * Mexico City 
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ONLY 


ENCO 


BAFFLES 


give you all these 


COST CUTTING 


FEATURES 











These important fuel-saving main- 
tenance reducing features are ob- 
tainable with Enco boiler baffles— 
and only with Enco baffles. 

Streamlined gas flow 

Uniform gas flow 

Elimination of bottlenecks 

Reduced draft losses 

Higher heat transfer 

Cleaner heating surfaces 

Less use of soot blower 

Special provision for expansion 

Easy tube replacement 

Adaptable to any water-tube 

boiler, fired by any fuel 
Each application is designed on th. 
basis of more than a quarter cen 
tury of experience in this special- 
ized branch of power engineering. 
Installations are made by skilled 
mechanics. 


THE ENGINEER CO. 
75 WEST STREET, NEW YORK 6, N.Y. 


Canada: Rock Utilities Lid., 80 Jean Talon $1. W., 
Montreal, P. Q. ac-soe 
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pects of industrial water treatment 
lace & Tiernan Co., Inc 


OTHER EQUIPMENT 
259 Refrigerator Condensers — 


Bulletin RC-2, 38 pp, utilizes drawings, 
tables and engineering data to show how 
to select proper type from company’s line 
of ammonia and Freon condensers for re- 
frigeration services. Illustrates horizontal 
multipass shell and tube types; vertical 
single pass shell and tube types. Gives pipe 
sizes for ammonia and Freon lines; stands 
for large and small condensers. Henry 
Vogt Machine Co 


260 Turbine Speed Control — 
Thirty-pp wire-bound Bulletin H-21 is 
titled, “Fundamentals of Turbine Speed 
Control.” It is an elaborately illustrated, 
educational booklet intended to clarify the 
operation of common types of automatic 
speed control for steam turbines. An in- 
troductory section covers general funda- 
mentals of automatic control systems, and 
includes a key to control terminology. Sim- 
plified diagrams show operating principles 
of actual control systems. Elliott Co 


261 Dry Ice Converters — This il- 
lustrated bulletin describes pressure vessels 
with removable closures into which dry 
ice is charged and in which the resulting 
carbon dioxide is stored indefinitely under 
advantages of CO, for 
use as an inert gas, and ad- 
the dry ice converters as a 
Dry Ice Converter Co. 


pressure Gives 
purging o1 
vantages ol 
source of COs 


262 industrial 
letin WP-1099-B61, 
ufacturer’s industrial equipment including 
centrifugal refrigeration, condensers and 
coolers, steam power plant equipment, 
water conditioning deaerators and rotary 
pumps. Worthington Corp 


263 Corrosion, Abrasion Control 
Modern practices and products for the 
positive protection ol metal equipment 
from the effects of corrosion and abrasion 
are described in this 16-pp bulletin. Covers 
factory and field application of rubber or 
synthetic linings to metal parts or prod- 
ucts, and maintenance coatings available 
for application by plant personnel. Also 
gives detailed information on accelerators, 
thinners, primers. Goodall Rubber Co 


Equipment — Bul- 
16 pp, describes man- 


264 Motorized Chimney Draft — 
The advantages of mechanical draft in 
supplying positive, uniform, adequate 
dratt, regardless of variable weather con- 
ditions or inadequate chimney or breech- 
ing construction are shown in detail in 
Bulletin 1-52. L. J. Wing Mfg. Co 


265 Burning Bituminous Coal — 
This 24-pp illustrated booklet is a com- 
pilation of numerous actual case histories 
of industrial plants and institutions which 
burn bituminous coal ‘‘the modern way.” 
Stressing operating economy achieved, 
these case histories show problems over- 
come, equipment used, and savings real- 
ized. Bituminous Coal Institute 


266 Fluid Drive 
engineers interested in obtaining adjust 
ible speed operation in a range from LOO 
to 2500 hp is 24-pp Bulletin 9319, illus 
trated in color. Covers company's Type 
VS, Class 4 Gyrol fluid drive, explaining 
its principle of operation and illustrating 
American Blower Corp 


~ Of value to power 


its use 


267 For 


letin 122, 8 pp, 


Climate Control — bul- 
introduces an air condi- 


HAVE YOU 
CHECKED 
YOUR 
BOILER 
WATER 
TODAY ? 


FOR 

elei lel ¢ 
AND 
EASY 
SAMPLE 
TAKING, 
use 


a te pe 


\ Me 


oe 
bl 


} 


eetetrerieenrs 


BOILER 

WATER 

SAMPLE 
COOLER #75 


shown above, with Sample Flow Control 
Valve and Hose Connection Nozzle. (A 
quadrant of the Cooler Shell has been cut 
away to show internal construction). 


Note these exclusive design features: 


@ HEAVY CAST BRONZE SHELL 
(Navy Comp “M”) 
@ CUPRO-NICKEL COOLING COIL 


@ HEAVY CAST BRONZE COIL SUPPORT 
CORE 


@ STURDY BRASS UNION TYPE COIL NUTS 


@ BUILT TO ASME, USCG, ABS and LLOYDS 
SPECIFICATIONS 


Available for immediate shipment 
from stock—with or without Flow 
Control valve. Special designs built 
for Industrial and Chemical Process 
Applications. 
Write for Bulletin +110 

Full of valuable installation data 
and water flow rate curves. 

see ovr (otaleg in 


INDUSTRIAL 
CONSTRUCTION 
Fie 


or write for copy 


DAVIS 
ENGINEERING 


Corporation 
1064 E. Grand Street, Elizabeth 4, N. J. 
30 Rockefeller Plaza, New York 20, N.Y. 
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Stendard Oil lubricating engineer S. C. Field (left) 
inspects one of Lakefield’s diesels with Plant Superin- 
tendent A. C. Krause. 





““sightseeing’’ tour 
solved our lubrication problem! 


e@ A few years ago the diesels supplying power for the Public Utili- 


ties Plant, Lakefield, Minn. needed frequent cleaning and overhauling : 
and still did not operate at rated capacity. Ring-sticking and deposits 
were persistent. Several oil switches failed to make any improvement. 

Then a Standard Oil lubrication engineer took the Lakefield super- 
intendent on a visit to other nearby plants where similar problems 
had been successfully licked. In these plants all engines were running 
on STANDARD HD Oil. In all cases rings were found to be free— 
deposits completely absent. 

Soon after this “‘sightseeing”’’ tour, one of the Lakefield engines was 
test-run on STANDARD HD. In less than six months it was thoroughly 
cleaned up and running at rated capacity. Naturally, Lakefield’s STANDARD HD Oil keeps engines running better. It's spe- 
other diesels were all switched to STANDARD HD Oil soon after cially made to minimize wear in vital operating parts .. . 





TRADE MARK 






, . ‘ keeps engines operating at peak efficiency by keepin 
and have been running trouble-free ever since. 4 e re ° dts sib 
: . e engines clean. Try some today and see why more and more 
If you've got a lubrication problem and would like to see how midwest plonts are running better on STANDARD HD Oil, 
ther plants licked the same kind of trouble, check with your nearest 
Standard office. Or write to Standard Oil Company, 910 S. Michigan 


Ave., Chicago, Illinois. 


STANDARD OIL COMPANY | STANDARD | ndiane 
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Wont the 
easiest way 
to make fast, 


accurate 


BOILER WATER 
pH, PHOSPHATE 
TESTS ? 


TAYLOR 
COMPARATORS 


‘SASIEST... 


because three simple steps give 





tioner designed lor precise and economical 


ontrol of air temperature and moisture 


installs 
be used in heating 
ind how it permits 


tx features, and pictures some 


Illustrates design of the new machine, tells 
! 
t 


or Tells how it ma 


of | , 
ronnie 


processes 
Ing of mormture-sensitive matenals 


garn Blower Cr 


( omplete 
Klozure 
Ss iLV tilabole 


268 Seals for Bearings 

information on manulacturers 
nad gi ils for bearings i 
100-py ilog 10. Fully illustrated in 


preture | ol these sels 


ol 


pieal applications and lists sizes and 
unt) mummies oO deseribes mechuniedt 
WeSSUre se for rot iftxs. The G 
lock Packing Co 


2 Water Heaters Illustrated 6 
pp Bulletin 70, Section [, on instantaneous 
ter heaters contains detailed en 
dimension tables for two 
pass designs, removable tubs 
bundles © engineering Corp 
270 Boiler Feed Pump — A barrel- 
type boiler feed pump for high pressure, 
high temperature service and designed to 
go on the line quickly without preliminary 
warm-up is the subject of 12-pp Bulletin 
1525. Fully illustrated text explains auto- 
matic operation of hydraulic thrust bal- 
ince incorporated in this pump. De Laval 
Steam Turbine Co. 





Postage-free cards for or- 
dering these catalogs are 


271 Quick-Opening Doors — bull 
tin 2435, 8 pp, outlines adv intages ol 
newly developed quick opening doors for 
pressure Vess¢ Is I:xplains how these doors 
can be opened and closed in seconds, and 
are adaptable to both vertical and hori 
zontal units. Process equipment Dept 
Blaw-Knox Co 


272 industrial Products Guide 

Newest edition of this company’s indus 
trial products catalog is a 10-pp book 
offering essential data on insulations, re 
fractory products, asbestos cement pipe 
packings, gaskets, electrical products, friv 
tional materials, and others Photos, din 
yrams, and text have been brought up to 


date. Johns-Manville 


273 Power Plant Equipment 
This comprehensive folder illustrates some 
of the equipment and services provided 
by this company Shows heat exchangers 
filters, condensers; also such services as 
re-tubing and metal spraying. Condenser 
Service & Engineering Co., Ine 


274 Belt Conveyor Carriers ( 
riers designed for rugged jobs, exposure to 
dust and long service are the subjeet ol 
illustrated Bulletin 453. Shows how thei 
spun end rolls and welded stee 
tribute to extra strength and better ba 
wee Stephens Adamson Mfg Co 


lTrame con 


275 Sheet and Plate Fabrication 

Hlustrated in 40-pp Bulletin F-3 are prod 
ucts of this manufacture: ind equipment 
special sheet steel and 
switel 


used to produce 
illoy parts Shows control pure Is, 


gear housings, cubicles and other electrical 


you the determination every provided on pages 117-118 enclosures, boiler air ducts, smoke breech 
ings, tanks. The Kirk & Blum Mig. Ce 








laylor set is supplied with all 





necessary reagents and acces 


sories And, ‘Taylor sets are light 


Sensitive 


PRESSURE CONTROL 


weight, yet strongly built 


FAST... 


oecause many tests can be made 


in only a few seconds. Others 


take no longer than a few min 


for Steam, Air or Gas 


utes ‘Taylor sets are compact, 
portable so you can make tests 
‘Te is . j , ulve wat Wres- 
on-the-spot, no time wasted Here is the Davis diaphragm motor val sith 4 
sure controller that gives vou accurate control for 


carrying samples back to the lab 


ACCURATE... 


Taylor 


pressure reducing, pressure relief or back pressure 
; , » 
service on steam, air, or gas. 


* Panel or valve mounted controller. Quick, easy, 


adjustment for change of pressures. 


because all liquid color 


Spring loaded balanced V-port or quick opening 


inner valve — Direct or reverse acting. 


standards carry an unlimited guar- 
antee against fading 

All standards for any one deter- Bronze, semi-steel or steel body. Bronze or stainless 
a single steel trim. 


mination are housed in 


plastic slide. No single standards Sizes % to 14”. For indoor or outdoor installa- 
Many different slides tion. 
Initial pressures to 1500 p.s.i 


from 1000 p.s.t. to 1 p.s.i. 


to handle 


can be used on one base. Reduced pressures 


See Your Dealer Soon! 


FREE MANUAL 
“Modern pH and Chlorine 
Control 
scribes full Taylor line. Also 


Investigate the Davis No. 101 Regulator. When in- 
quiring state service, size, pressure and temperature 
conditions. Ask for complete information. 
illustrates and de- 


gives useful data on theory 


and application of pH and 
Chlorine control.Write today. 


W. A. TAYLOR #3 


4) RODGERS FORGE RD + BALTIMORE 4 MOD 





2508 SOUTH WASHTENAW CHICAGO 8, ILLINOIS 
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Consult Us For: 
CHIMNEYS... 
FURNACE WORK... 
BOILER SETTIN 


_ AMERICAN CHIMNEY CORP. 
143 Fourth Ave., New York 3, WN. Y. 
BRANCHES 
| Tobade),| e. PHILADELPHIA - CLEVELAND 
DETROIT @ RICHMOND, VA. @ RALEIGH, N.C 


For more data circle 573 on Post Card 











CLASSIFIED ADVERTISING 
COMBUSTION ENGINEER 


\ 


SPECITALIZEI EXPERIENCE IN| COMBUS 


LION ENE 





J. E. SIRRINE COMPANY 
Engineers 


Design and Supervision of Steam and Hydro 
electric Power Plants, Industrial Plants, Me 


chanical and Operating 
Surveys, Appraisals @ Plans 
® Reports 

Greenville, South Carolina 











GAGE GLASSES AND 
High Pressure Rubber Gaskets 


All SIZES TO FIT YOUR GAGES 


aE —— 
Me macwirvinc ef 5 4 


a eee = 


ERNST WATER COLUMN & GAGE CO. 
Send for Catalog LIVINGSTON, N. J 








YOU'LL FIND ANSWERS 
TO YOUR POWER PROBLEMS 
AT THE POWER SHOW 


* NATIONAL 
OWER SHOW 


NATIONAL EXPOSITION OF 
POWER AND MECHANICAL ENGINEERING 


Commercial Museum, 
PHILADELPHIA 
December 2-3-4-6-7, 1954 


Questions and answers will be the order of the 
day —every day—at the POWER SHOW! 
Leading manufacturers of mechanical, steam, 
electrical, hydraulic and pneumatic power equip 
ment will have their technical representatives 
on hand to supply the information you will need 
to make up-to-the-minute improvemerits in your 


plant operation. 
Look for the demonstrations of: 


New ideas for reducing costs, increasing effi 
£ , re 


ciency, improving product design — 


New methods of power production, distribution, 


utilization and maintenance 


PLAN NOW TO ATTEND 


Write early for hotel reservations and advance registration 


Under the auspices of the ASME 


Management: INTERNATIONAL EXPOSITION CO 
480 Lexington Avenue, New York 17, N. Y 








At New Aurora 
Steam Electric Station... 


The four Allis-Chalmers pumps at the Aurora Steam Elec- 
tric Station — installed two to a power unit — are 6x 6, 
9 stage, rated 475,000 Ibs/hr, 1035 gpm at a total dis 
charge pressure of 1585 psig. Water temperature is 300 F 


Minnesota Power & Light Installs 
4 of these Highly Reliable Pumps 


HE NEW 88,000-KW AURORA STEAM ELECTRIC 

PLANT at Aurora, Minn., is a model of mod- 
ern design and efficiency. Equipment was care- 
fully chosen for its ability to provide extra 
dependable, low-cost operation. 

On this basis Minnesota Power & Light Co. 
— working with its consulting enginéers, 
EBASCO SERVICES INCORPORATED — 
bought four Allis-Chalmers barrel-type boiler 
feed pumps. 

WHAT ARE YOUR PUMP NEEDS? 


Whether you require boiler feed, condensate, 
circulating or other power plant pumps — a 


careful study will reveal why more and more 
utilities are specifying Allis-Chalmers. Check 
the design features, the operating advantages, 
the provisions that make a pump easier to 
maintain, or service. You, too, will find it pays 
to standardize on Allis-Chalmers Power Plant 
Pumps. 


ONE SOURCE FOR THE ENTIRE UNIT 
Allis-Chalmers can supply the complete unit 
of pump, motor and control — all of coordin- 
ated design and manufacture. And. you get 
one responsibility, one reliable guarantee of 
satisfaction covering the whole unit. A-4407 


For detailed information, call your A-C district Office or write 
Allis-Chalmers, Milwaukee 1, Wisconsin. Ask for bulletin 08B7899. 


ALLIS-CHALMERS 
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HELPFUL BULLETINS 


continued from page 32 


158 


whys” ind 
ire covered = in 
S-6500 
Initigation ot corrosion ol underground and 


On Cathodic Protection — The 
of cathodic protection 


section 


hows” 
12-pp Cat ilog 


i comple te reference work on the 


structures by an im 
stem 


submerged metal 
pressed current cathodic protection s 
using gr iphite modes. Contains informa 
tion on the cost of corrosion: where and 


should be applied. Na 


shen protection 
Union Carbide and 


tional Carbon Co.. Div 
Carbon ¢ orp 


159 


tures ind 
manufacturer’s Intelli-Giant are 
in this bulletin. Photos show this improved 


Hydraulic Sluice Design fea 
perlormance advantages ol 
deseribed 


nozzle at work in dam construction and 


other uses. Chiksan Co 


160 Water Jet Eductors Sulletin 
2-M, 36-pp, discusses standard and special 
Sk Water Jet eductors, used in lifting, 
pumping, mixing and agitating of liquids 
in handling of solids and slurries, and in 
such operations as draining flooded cellars, 
pumping and mixing in oil treating sys 
purnping water out ol coal and sand 

Included intor 


mation on design 


tems 


ing Is comprehensive 


construction, applica- 
tion and operation methods of pumping 
ind moving liquids and handling solids 


Schutte and Koerting Co 


161 


progress 


Supercharged Cooling \ 


report on three years’ ¢ xperrence 


In superc harge d internal conduc tor cooling 
of steam turbine generators, & pp Booklet 
O5RSIGS points out that while super 
charged cooling is best suited to 3600-rpm 
units because of the favorable blower 
speed, supercharging may 
adapted for 1800-rpm generators as well 
possibly with driven 


Allis-Chalmers Mfg. Co 


162 To Curb Moisture Damage 

Data sheets are available on dehvdrators 
and humidity indicators for moisture con 
trol. They cover Humi Caps for controlling 
humidity within instruments, ele« 
equipment; dehydrator plugs for moisture 
rect prot iting en 


ultimately be 


separately blower 


trom 


corrosion protection ol 
gines and other equipment in transit and 
and Humi-Spots, for indicating 


storage 
relative humidity. DriAire, Ine 


CACESSIVE 


lustrated 
asphaltic mastic protective coating 
brick and concrete sice 


Mastic Coating Guide An il 
discussion of various types of 
for use 
on masonry Witlls 
roots, storage tanks and process equipment 
is presented in this Bulletin. Chart listing 
types of mastic coatings designed to meet 
different industrial specifications and con 


is included, also recom 


ditions of service 
mendations for masties to be used on in 
tenor and exterior structural surfaces 
Maintenances 


bimijiay Iengineers 


164 Air 
DS-362, 24 pp 
improved self-contained 
units with capacities trom 3 to 20 tons 
3 d ind 7! fon cu 
with hermetic com 
with 


Conditioners Sulletin 
presents information on 


ur conditponing 


Describes units of 
pacity now available 
pressor, also larger 
water or evaporative type condensers. Line 
diagrams, wiring diagrams, capacity table 
are provided. The Trane Co 


units available 


BELMONT 
ioe PACKINGS 


Service conditions are constantly be- 
coming more extreme. The success or 
failure of a piece of industrial equip- 
ment is many times dependent upon 
whether or not it can be properly 
sealed against loss of pressure, liquids 
or gases. Belmont for over sixty years 
has kept pace with the ever changing 
demands, offering a wide scope of 
packing materials to satisfactorily meet 
the toughest services. You can get them 
ALL from ONE SOURCE of SUPPLY. 
Get in touch with your nearest stocking 
Belmont distributor or mail us your 
specifications. Write for new con- 








AIR RELEASE 
VALVE 


When air lodges at high spots in pipe 
lines, it reduces the effective area of 
the pipe, creates a friction head, low- 
ers pumping capacity, and may re- 
sult in serious wzter hammer! 
Simplex Air Release Valves bring 
you a sure, efficient cure for these 
difficulties . . . venting air automati- 
cally before it can cause damage 





GET RID OF AIR ACCUMULATIONS 
IN PIPE LINES... 


a BIG 
trouble-saver that 


costs you LITTLE! 


The Simplex Air Valve is easily in 
stalled positive in action 
ample in capacity. Standard valves 
for pressures up to 250 p.s.i. ... spe 
cial valves for pressures up to 800 
p.s.i. Thousands 
have been in suc- 
cessful use for 
over 30 years. 


Write for free bulletin to Simplex Valve & Meter Co., 
6783 Upland Street, Philadelphia 42, Pa 
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densed catalog #54. 
Belmont "Teflon" 


r yrrosive liquids—fur 


gaske:s 


Belmont “0” Rings 


hA de te e tolerance 


Belmont 


mont %) 
| 
es-—asbest 


» fibre 


Belmont Leather Packings 


4 f noe V 


“There’s a Belmont Packing for 
Every Service”... 


and the Belmont Distributor in your gm ™'*\ty, 
serve you , CSa cons 


locality s ready to 
“~ 


Write for his name and address sot pms 


The Belmont Packing and Rubber Co. 
Butler and Sepviva Streets 
Philadelphia 37, Pennsylvania 


_ y, 
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with 





K A specialty mented Giatentte Gites gowthe 

e reduces oil content to less than 
0.1 ppm 

© conserves water and heat 

¢ eliminates chemical treatment 

¢ filters out all suspended solids 


FREE! new booklet 


Send for your copy of the 
new booklet “Sorbo-Cel 
Filtration.” If you wish, a 
Sorbo-Cel Engineer will 
gladly call, without obliga- 
tion. Write Johns-Manville, 
Box 60, New York 16, N.Y. 


Johns-Manville 


SORBO-CEL 
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CAMBRIDGE 
GAS ANALYZERS 


Cambridge Gas Analyzers provide 
continuous records, accurate and 
automatic. No intermittent sam- 
pling ... no moving parts... no 
fragile glassware. These Analyz- 
ers are used for determination of 


OXYGEN in flue and stack gases and in furnace atmos 
pheres 


your future - 9) | , CARBON DIOXIDE in flue gases 
on what ‘A a | | ‘ | canna ED OXYGEN in boiler teed 
You know } = HYDROGEN in steam 


‘ | MONO) EF, NETROGEN, 
DEARBORN WILL TRAIN YOU AS A SALES ENGINEER. CARBON MONOXIDI ' 
If you are 30 or older...with several years’ experience in power ARGON and many other gases can be de 
plant operation...and desire to improve your earnings, we want } termined by available single- and multi 


to hear from you. eid | lesigned to 
Established territories now open in the East and Middle West point Cambridge analyzers designed t 

to be filled immediately by men with practical, mechanical back- meet spec iftc requirements. 

ground. We will thoroughly train you for a responsible Sales 

Engineer position. Salary plus commission and expenses, plus j ( ambridge five-point gas analyzer provides 

profit-sharing, group insurance, pension plan, paid vacations 

and sickness benefits. simultaneous analysis and continuous 
If you qualify and are interested, write or phone for a confiden- graphic record of the amount of O.CO.CO, 


tial interview. 
H, and CH, in a sample of combustion 


products. 
AMBRIDGE INSTRUMENT CO., INC. 
3767 Grand Central Terminal New York 17, N. Y. 


TRADE MARK Pioneer Manufacturers of 


CAESE CEN = + Manenting int Onan, PRECISION INSTRUMENTS 
Se ee See oneal See nner For more data circle 580 on Post Card 
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$7 gn Your 


DECLARATION OF 
INDEPENDENCE ST tae 


TYPE INCLINED TUBE DRAFT GAGE 


Ellison introduced the inclined tube draft gage in 1896. 
The portable laboratory type gage. shown above, combines all 
of the best features of our inclined tube gages 
Monel frame. .2” oil depth. Level and tube replaceable 
in the field. Screw adjustment for zero setting. Clean 

out plug and needle valve drain 
Another dependable, highly accurate laboratory gage 
is the Ellison Inclined-Vertical Draft Gage, used for minus, plus 
or differential air pressures. A battery of four of these 
geges is shown at top left, in a testing laboratory 
set-up at Texas Western College, El Paso 
@ Ask for Bulletin 109A — tells the whole story of 


Bu Leboretory Draft Gages. 
y amb Ye) M+) 7 omic? Vc) meio mam, Lom 


550 WEST MONROE ST. SINCE 1896 CHICAGO 6, ILL 


* } 
In on LY | The Ellison Line Also Includes 
ad ba * Draft Gages, Bell and Diafram—inclined Draft Gages—Portable In 


clined Vertical Tube Gages—Vertical Tube Gages—O:l, Heavy Liquid 

and Mercury—Single and Multi-Tube-Saturator Gages— U Gages— 

Stationary and Portable—Air Filter Gages—Dial and Inclined Tube 

Types — Pitot Tubes — U Path Steam Calorimeters — Portable Gas 
Analyzers Orsat Type 
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.... NEED HELP ?? 


MAINTENANCE SPECIALISTS FOR 


HEAT TRANSFER 
EQUIPMENT 


CONDENSER SERVICE AND ENGINEER- 
ING CO., INC., act only manufactures 
new equipment; it specializes in repair, 
adjustment, and replacement of existing 
equipment of all makes. It maintains ex- 
tensive facilities for handling emergency 


all times, Sundays and holidays included. 
Out time reduction can be counted upon 
when you call CONSECO highly trained 
specialists, equipped as they are with spe- 
cially designed tools and equipment for 
such work. This help is available at a 


repairs. These facilities are available at moment's notice. 


| <q{[2> Condenser Service & Engineering Co., Inc. 


158 Observer Highway, Hoboken, N. J. 














N. Y. Tel. BA 7-0600 





| HO 3-4425 
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“for PURGING... 


DRY ICE CONVERTERS 


; 8 SESS i ee 
[ Protect Your Manpower with... 
hs ff aK i=telojojlans 


—Adjustable— 
ro} d 


SPROCKET RIM 
with CAain Guide 


Control out-of reach overhead valves 





right from the floor! No more climb- : — 


Oi 1 
_ J . 


NO OPERATING COSTS! 


ing on ladders, balancing on boilers, 


perching on workbenches of ma 





chines. Prevent accidents and costly 
claims — also save fuel, steam and 


money 


- Ice Converters are AS.M.E code pres- 
sure vessels especially adapted for charging 
full-sized 50-lb. cakes of solid CcO,. They 


Only four simple, quickly-assembled 
parts installed and operating in only 
a few minutes, Babbitt Adjustable 


Sprocket Rim with Chain Guide — and 


may be located ary place in a plant 
connected by pressure piping to the gas use 


A variety of sizes are available for 
allation. No 


@ Fits all valve wheels 

®@ Simplifies pipe layouts 

€ a 6area 
™ §6either vertical or horizontal inst 

or refrigeration needed. 


@ Eliminates risky climbing 
Range of 10 adjustable sizes fits all valve wheels from 2 to 30 inches electricity, fuel 
Write for folder and prices 


DRY ICE CONVERTER 
CORPORATION 


Dept. C., Box 1652, Tulsa, Okie. 


diameter, with rising of non-rising stems 


Call your Industrial Distributor. He carries complete stocks. 


E2229 steam speciatty co] 


4 BABBITT SQUARE, NEW BFOFORPO MASSACHUSETTS 
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Two Reasons why 





CHAPMAN 


STEEL VALVES 


Keep Maintenance Low in 
High Pressure Service 


Carefully-formulated alloys and accurately- 
detailed contours give Chapman Steel Valves 
unexcelled dependability under the most 
severe high pressure and high temperature 
conditions. 

Fourteen alloys are made in Chapman's 
own foundry, under rigid laboratory super- 
vision, to ensure that every valve is made of 
the right steel for its specific service. 

Precision manufacture to close toler- 
ances is standard in Chapman Steel Valves. 
Designs have been refined to meet the de- 


mands of years of smooth operation at 


minimum maintenance costs. Quality is un- 
surpassed, 

For gates, globes and checks in all pres- 
sure classes — 150, 300, 400, 600, 900, 
1500 and 2500 psi — and for temperatures 
to 1150 F, see Chapman first. Valves are 
supplied with welded, pressure seal or 
bolted bonnet joints and with flanged or 
welding ends. Valves equal or exceed ASA 
standards in every range. 


Write for Catalog 20. 


THE CHAPMAN VALVE MANUFACTURING COMPANY 
INDIAN ORCHARD, MASSACHUSETTS 
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Permutit Demineralizers 


deliver highest purity make-up 
for Illinois Power Company's 


new 1450 psi steam 








Hennepin Power Station, Illinois Power Company. Steam 
Capacity 525,000 lb/hr. Consulting Engineers: Sargent & Lundy 


This plant’s 75,000 KW turbo-generator must operate 
continuously at high efficiency. 

Tips of turbine blades turn at speed faster than sound. 
At these speeds, slight amounts of silica in make-up 
water quickly build dangerous deposits—destroy tur- 
bine efficiency, cause costly shutdowns. 

To prevent these troubles, all make-up water is de- 
mineralized by the Permutit equipment shown below. 
Silica is reduced from a harmful 14 ppm to as low as 
0.02 ppm—at low cost! Tota! dissolved solids are re- 


duced from 298 to 1.0 ppm! 





generator 








This keeps 76 miles of boiler tubing free of scale with 
little or no blowdown. It permits the high heat-transfer 
rates demanded with 1010° F steam at 1450 psi. 

Write to us for aid in solving your water problem. Per- 
mutit makes the world’s most complete line of ion ex- 
changers and water conditioning equipment. We can 
help save you time and money with the one combination 
that best suits your needs. 

The Permutit Company, Dept. PE-11, 330 West 42nd 
Street, New York 36, N. Y., or Permutit Company of 
Canada, Ltd., 6975 Jeanne Mance Street, Montreal. 


A. Automatic Permutit Q units remove metallic 
cations from well water supply. 

B. Permutit Degasifier removes CO., reducing 
operating cost. 

C. Automatic Permutit S units remove remaining tre 
blesome mineral impurities by anion exchange. 


lon Exchange and Water Conditioning Headquarters for Over 40 Years. 
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